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CHAPTER+ 
INTRODUCTION 
Reading is still a chief means by which persons gain information, 
skills, and entertainment; and the effectiveness with which books, 
newspapers, magazines, and pamphlets convey this informatiqn remains an 
important problem. Newspaper and magazine writers and publishers are 
becoming increasingly aware of conununicative deficiencies and are 
showing concern about developing readable materials. Early attempts 
to .make their publications readable by intuitive and rule-of-thumb 
methods have given way to an acceptance of the objective methods of 
meas~ing readability -- methods that have a.risen through an accumu-
lation of research. 
Webster's.Unabridged Dictionarxdefines readable as: "legible ••• 
easy to read because interesting or pleasing, that permits or admits 
··' 
of reading." From these definitions, readability may refer to legi-
bility, interest, or ease of reading, or some combination of these. 
The concept of readability as comprehensibility has received the most 
emphasis in research. Usually, when the term "readability" is used 
today, it is this particular concept which is meant. 
For Vogel and Washburne (1928) the idea implicit in the readability 
index of a text was the average amount of reading ability needed to 
understand the text. Dale and Chall (1948), in explaining readability, 
defined it as: 
1 
the sum total (including the interaction) of all those elements within 
a given p~ece of printed material that ~rr~cts the success that a group 
of readers have with ito The success is the extent to which they 
understand it, read it with an optimum speed9 and find it interestingo 
Since the turn or the century, more and more attention has been devoted 
to obtaining valid9 reliable, and impartial ratings of textbook diffi-
cultyo ' i(.' . 
Need for the Study 
This study is an outgrowth of an attempt to evaluate. high school 
-, 
science text~oks for readability diff'icultyo 
ability Formula was used to measure the read.a.bill ty index a Aa work 
progx-essed and r~search was undertaken, it became more apparent that 
there was reason to question the validity of the 1)1].e-Chall Readabil-
ity Formula as an adequate instrument for this evaluationo 
Revi:ew of the li terasure to ascertain the validity of the _Dale= 
C~l Formula failed to ~upport it'lsuse beyond the types of .material 
used in its original validation -- health education materials for 
~ ~ i I 
adults~ foreign affairs magazines 9 s,nd McCall-Crabbs Standard-~ 
Lessons !n. Readingo A reada.bili_ty formula should be applied_~only: to 
books similar to those evaluated in the course of its-development; 
therefore, further research is indicated involving secondary and col= 
1 
lege level materials to determine how valid the Dale-Chall Readability 
Formula is when used with pripted material otller than the types used 
in the original validation9 o,r subsequent cross-validation studieso 
2 
Purpose of the Study 
The purpose of this study is to ascertain how valid the Dale-
Chall Readability Formula is when used to measure general psychology 
textbook materials used at Oklahoma State University. 
Statement of Problem 
This study is designed to investigate the problem: How valid are 
the predicted grade-level placements of passages taken from the text-
book used in general psychology at Oklahoma State University when 
grade-level placements are correlated with an independent criterion 
·1 .. 
of tested comprehension? 
Experimental Hypothesis 
This study is designed to test the null hypothesis that no 
significant difference exists between the 6oefficient of correlation 
obtained in the original cross-validation of the Dale~Chall Readability 
Formula and the coefficient of correlation obtained by correlating the 
readability index of a comprehension test with reading-grade level of 
certain students enrolled in general psychology at Oklahoma State 
University who were able to answer three questions out of four on the 
test of comprehension. 
Basic Assumptions 
The following assumptions have been made: (1) the reading 
achievement level of students enrolled in general psychology at Okla-
h9.ma State University can be measured; (2) the reading-ach~evement 
level can be measured in terms·of a grade level; and (3) a valid 
3 
instrument for measuring comprehension of certain passages taken from 
l 
the textbook used in general psychology at Oklahoma State Universitr 
can be constructedo 
Definition of Terms 
Terms used in this study are del:ined belowo 
Readability -- ease of understanding or comprehension of the printed 
Predicted grade-level placement -- grade level of difficulty of printed 
-. . -
textbook selections or o'ther printed materials measured by readability 
' ·· Textbook~ is_ general psychology -- basic textbook chosen by the 
Department o_f 'Pa.ychology to be used by the students enrolled in general 
psychology during the Fall Semester., 1961., and Spring Semester» 1962., 
at Oklahoma State University. The .t'ex t woo: Morgan., Clifford To 
• I. 
Introduction~ Psychology., New York: McGraw-Hill» 19610 , 
Cross~Validation -- an independent criterion of tested comprehension. 
Scope of the Study 
This study is limited to investigating the val;id4,1,y ''of the Dale;. 
Chall Ret4:dability Formula when used to measure selections taken from 
the general psychology textbook used at Oklahoma State University and . 
data secured from students enrolled in ten randomly selected sections 
of General Psychology. The relative import of validity will be 
determined by a! test of significance to measuite level of confiience. 
4 
CB.APTER II 
A REVIEW OF VALIDATION PROCEDURES 
USED IN READABILITY MEASUREMENT 
; . .f 
~<):t.;_.v·· 
/ 4 7 ~J The idea under lying readability measurement assumes that readers 
c::::: 
differ in their ability to read and that printed materials vary in 
difficulty. Matching the right book to the ri.ght reader requires the 
accurate prediction that a certain book is written at the reading level 
of a particular reader. The earliest approach to matching was based 
on judgment. The teacher or librarian made recommendations and selec-
tions based on his own experience. Some studies reported that teachers 
ranked materials in an order t,ha t c:orres.ponded. well with empiricaUy 
determined diff.iculty. Even though teachers tended to rank well they 
still underestimated. dif.ficulty and many children were given material 
that was too hard for them to read and comprehend. These. inadequate 
predictions of difficulty gave rise to the search for objective measures. 
Chall (1958) reported that the early search for objective tech-· 
niques sought to reach three major goal~: 
••• the discovery of those factors that validly distinguish easy from hard 
material 9 a reliable means for measuring such factorsj and an expression 
of some combination of them in terms of the reading ability essential 
to comprehension. 
The goals set forth were acb_ieved by three kinds of studiesi 
surveys of experts' and readers' opinions~ experimental studies of one 
factor, and quantitative associational studies. The experimental 
5 
studies contributed to ways of measuring the factors that distinguish 
easy material from hard. The quantitative associational studies are 
the most typical of research in readability. The q~antitative 
associational studies produced the readability formula~/,,f!:~p 
/ 
The review of the literature will show objective evidence of the 
validity of various formulas as the authors sought to establish new 
and better means of measuring the reading difficulty of printed mater-
ial. An attempt will be made to study validity indices that have been 
based on different criteria~. and have measured a wide range of diffi-
culty of material. 
' ' 
Quantitative Associational Studies 
The question asked in quantitative associational studies and 
survey studies is: What makes some materials easy and some hard? The 
6 
answers are sought through an analysis of the material.-: Factors studied 
are the ones arrived at by experience, the results of surveys of 
opinion, or intuition. The factors are checked by comparison with a 
criterion. 
The internal factors, that is, vocabulary difficulty~ sentence 
length, prepositional phrases, affixes, etc., are presented in 
quantitative terms and then related to a criterion. The degree of 
relationship usually is expressed in terms of a coefficient of corre-
lation. The last step is the combining of the most significant 
internal factors into a formula, usually a pegression equation based 
on a weighting of the most significant internal elements. A review 
of quantitative studies that have contributed to validity of readability 
formulas follows; 
Lively and Pressey (1923) published an investigation of ar:new 
attempt to evaluate the vocabulary burden of textbooks. Using the 
Thorndike index, lm,:different kinds of materials were analyzed. 
The authors sugges_ted: 
(1) that the vocabulary difficulty or vocabulary burden of a book, or 
other~ptece of reading material, may be evaluated by taking thousand-
word samplings of the vocabularies used and examining these s~mplings 
with reference to the type of word employed, (2) ~hree methods are sug~ 
gested for summarizing the facts with regard to :suoh a sampling: (a) 
range of vocabulary, or number of different words per 1000 words 
sampled, (b) number of words not occurring in the Thorrili.ike list of 
10,000 most common words, and (c) weighted median Thorndike II Word 
Book" index number. 
The study of Lively and Pressey was the beginning of at~empts to 
measure the difficulty level of printed ma t$rial. This study, al though 
significant, failed to quantify the data in a manner that would yield 
the kind of results helpful to those choosing books for neaders. 
A significant study in readability was carried out in the Winnetka, 
Illinois, Schools. Washburne and Vogel's (1926) goal was to express the 
difficulty of books through their internal factors. Thirty-six 
7 
thous~nd seven hundred and fifty widely scattered children reported on 
all the books which they had read during the preceding year. The ballots 
which they filled out were brought together, and the results of their 
judgments made up a list of 700 books. Each book was reported on by 
25 children. This list was graded not according to the actual school 
grade of the children but according to the grade level of their ,. reading 
ability. The paragraph-meaning section of the Stanford Achievement 
Test was used as a measure of silent reading ~chievement. The criter-
ion comprised 1,000-word samples from 150 books taken from the Winnetka 
book list. Ten internal factors were studiea. Four of these ten 
factors correlated very highly with the ten factors. These four were: 
' 
number of different words in a sample of 1,000 words, number of pre-
positiona per 1,000 words, number of words in 1,000 words not occurrmijg 
in Thorndike's list of 10,000, and number of simple sentences in 75 
sample sentences. 
Later, Vogel and Washburne (1928) reported the results of their 
effo~ts to use an objective means of measuring reading difficulty. 
Using a criterion based on an empirical evaluation of difficulty and 
correlating the findings of their stu~y with the criterion, they 
reported a validity coefficient of correlation of .845. Five factors 
were included in the 1928 formula. Wa.shburne and Mo!phett (1938) 
presented further evidence of validity of the Winnetka Formula. The 
formula was revised to include only four internal factors. Internal 
factors weighted in the regression_equation were: (1) grade-placement, 
(2) number of different words per 1,000 ~o_rds, (,J) number of different 
uncommon words per 1,000 words outsid.e Thorndike's first l,500L.words, 
and (4) number of simple sentences per 75 sample sentences. A Coeffi-
cient of correlation of .86 was reported for the revised formula. 
Miller's (1946) study gave indirect evidence of the validity of the 
Winnetka Formula. Miller, using a test of comprehension taken at 
quarter intervals of each of the 23 Newbery award books , found that 
only two were at elementary-grade level. The Winnetka Formula was one 
of several used to measure readability. Elliott (1941), in designing 
a study to test objective methods of measuring reading difficulty, 
found the Washburne-Morphett (Winnetka) Formula to lack reliability to 
the extent that its validity was impaired. 
According to Chall (1958), Washburne and Vogel were the first to 
study the influence of the structural characteristics of the text. 
8 
9 
Toey also were the first to us,e ·a criterion based on an empirical eval-
uation ,of difficulty. Heretofore» the significance of factors that 
differentiated easy f rom har d :ma'1!,e)?ial had been es~blished by observa-
tion and judgment. Washburne and ·Vogel were the first to use correlation 
1 
to related the individual factors .with the criteri.on and a combination 
of factors with the criterion ~mul tipl.e correlation) • The Winnetka 
_Formula was also the first to predict difficulty by grade levels . 
Kebock (1927-) analyzed every fifth page of seventh-grade hist_ory 
books. \«>rd-difficulty was determined by using Thorndike's word l i st. 
Evidence in this study seems to sh9w little vari abili ty of word-diffi-
culty. He was able to ascertain a standard deviat ion and coefficient 
of dispersion. Kebock ma.de no claim for validity of his method . ~o 
analytic formula was given to measure internal factors of readability. 
The decade from 1930 to 1940 produced no fewer than 13 validation 
studies . Johnson (1930) reported a method of determining d,ifficulty of 
reading matter • . :Equated groups of 123 students in each group were given 
two versions of the same test. F.ach form of appro~imately 800 words had 
the same vocabulary except in the case of 83 words which were mono-
syllabic in one version and polysyllabic in t he other . The result of the 
experiment showdd many of th~se taking t he long=word test ma.de lower 
scores than those taking the short-word t est. Johnson claimed vali dity 
of his method by showing consi s t ent i ncrease of polysyllables wi th 
difficulty of materials. Al though Johnson' s s t udy was limit ed i n the 
number of students i n the s t udy~ r esult s of his study corroborat 1:3d 
the belief that monosyllabic ~ords were less difficult to understand 
than polysyllabic words. 
10 
Patty and Painter (19.31) studied all the textbooks used in high 
\ 
·schools in the state of Indianao Their findings shoved that tex;books 
used in the sophomore year of high school were more difficult than mere 
the ones used during the other. three year!s o The~r formula used the 
arithmetic mean of the Thorndike ~dex-number of all words in the sample. 
'· 
No claim for reliability or validity is made by the authors o This study 
by Patty and Jainter illustrated the fact that authors and publishers 
have not considered ~he readability of their material when this material 
has been designed for a partieular ;grade- level . 
Dale and Tyler (1934) r epqrted a study concerned with predicting 
' . 
the difficulty of materials for adults. Validity was determined by a 
ascertaining the reading ability of Negro adults with limited readi~g 
ability. Readingr achievement was measur.ed by administering the Monroe 
; 
Reading Test. Ten out .of 29. fa-etors _inves.tigated .!Ii,· reading . 
material were c9rrelat~d with comprehens~on scores of adults in the 
study and yielded a coefficient of . 562. Realizing that ten factors 
would be unwieldly to use in measuring readability, Dale and Tyler 
se+ected three factors: (1) number of different technical words in 
the selection, (2) the number of different hard non-technical words in 
the selectionj and (.3) the number of indeterminate clauses. These 
three factors when combine4 .gave a mu1 tiple coefficient,· of correlation 
of .511. The coefficient of .511 was nearly as high as 'when ten 
factors were used. Their study suggested the probability of using 
fewer factors in measuring read,ability. 
In Ojeman's (19.34) study9 an investigatiqn was made of the distri= 
bution of reading abi~ity among adults 9 t he. factors most closely 
associated with reading difficulty9 and the characteristics of. materials 
11 
at the various levels of difficulty in terms of these factors. To study 
the distribution of reading ability, a comprehension test was constructed 
from representative parent education materials and administered to 209 
parents attending study groups. An abridged form of the test was 
administered to an additional group of 156 parents. The relative diffi-
culty of 16 selections of 500 words each was determined experimentally 
and the variations of quantitative and qualitative factors with diffi-
culty analyzed. Finally, the characteristics of materials in terms of 
important factors at the lower levels of difficulty were analyzed to 
assist writers in preparing simplified materials for parents. Ojeman 
listed the important findings: 
1. The reliability of the original reading test as measured by the 
correlation of even and odd scores and the application of the Spearman= 
Brown Formula is .96. The reliability of the abridged reading testJ 
consisting of the first two of the three parts of the original test, 
is • 93. 
2. As measured by the technique used in this study, all but three of 
the sixteen selections taken at random from parent education materials 
required a greater reading ability than the average of subjects who have 
not continued their education beyond eighth grade. Nine selections 
required an ability equal to or above that of the average of subjects 
who have not advanced beyond high school. 
J. Of the fourteen factors studied quantitatively in their relation to 
reading difficulty, the number of simple sentences, munber of preposi-
tions, a:nd all factors of vocabulary difficulty correlated above 060. 
4. The materials having a difficulty equal to or below the average 
reading ability of subjects who had not extended.their education 
beyond the elementary school -characterized by (a) low vocabulary 
difficulty, (b) simplifiep_ sentence structure as evidenced either by 
a relatively large proportion of simple sentences, or by a small pro-
portion of words in dependent clauses, and (c) by a small number of 
prepositional phrases. 
imy claim made by Oj eman for validity was based on a combination of 
correlation and judgrnento Ojeman 1 s study was another attempt to find 
a means for measuring readability. Chall (1958) in her review of 
readability, reported that: 
the difficulty of each passage of Ojeman's study was established by 
assigning to it the reading~grade equivalent on a standardized test of 
the. readers who were able to answer correctly att least one-half of the 
comprehension questions on the passage o o o Ojeman was the first 
investigator to use adul_t materials for his criterion and adult sub-
jects to establish the difficulty of the passageso He graded the 
criterion by means of comprehension questions o.n the selectiono He 
analyzed the materials for qualitative variableso 
Ojeman 1s study was the first study in readability to set a standard 
required of readers for adequate comprehensiono 
McClusky (1934) found that "narrative material in fiction was 
composed of short simple sentences » while passages in psychology were 
made up of long complex sentenceso 11 This fact was quite striking and 
corresponded to the levels of difficulty reported by him. Evi dence of 
validity comes from test results onlyl 
Gray and Leary (1935) singled out 64 factors of writing style that 
12 
could be counted objectively and which were suspected of having an effect 
on reading difficultyo They tested 44 of these factors with a group of 
lj670 adults and found 20 factors had imp?rtant relationship to reading 
easeo The factors weighted by Gray and Leary break down into ·two cate-
gori.es :· (J.) sentence length and the relationship within sentences 9 , .B:nd (2) 
word loado They arrived at a formula using five variables; (1) number 
of different hard words» (2) number of first- 3 second=s and .third person 
pronouns ~ (3) per cent of different words ~ (4) average sentence length 
in words ~ and (5) number of prepositional phraseso Reading level of 
the 1»670 subjects participa,ting in the study was obtained by ad.minis-
ter~ng the Monroe Sile.nt Reading Testo The multiple correlation 
between the five variables and the criterion was 06440 Elliott (1941) 
found the Gray-Leary Formula to lack reliability to such an exte~t 
that the validity was impaired. 
In a study by Stone (1938), a comparison of vocabulary.burden in 
terms of ratio of new words to total words (average repetition), 
average new words per page, and the per cent of sentences complete in 
one line were studied statistically. Results of Stone's study claimed 
relative difficulty can be determined by two factors: new words per 
total number of words and per cent of sentences completed on one line. 
Stone made no claim of validity in his stu~y but presented more data 
exhibiting internal factors that seem to be present when reading 
difficult material. 
Lorge (1939) thought that if readability of a passage could be 
evaluated adequately, the estimate would have two major values: 
11 ••• placing the book on some scale of comprehensibility ~and ..:J 
indicating to wr.iters of books for specialized population, the nature 
of the difficulty of their product." In his formula, Lorge used three 
factors: (1) the number of different bard words, (2) the average sen-
tence length, and (3) the number of prepositional phrases. He thought 
these the best and most practical predictors of passage difficulty. 
He correlated his formula with tested comprehension of students tested 
on McCall-Crabbs Standard Test Lessonsf;J.n. Reading, Books II~ III, IV, 
and V. Each of these passages had been standardized on the basis of 
the number of questions correctly answered by children in terms of 
scores on the Thorndike-McCall Reading Scale. Lorge found a coeffient 
of correlation of .77 between the 376 passages of McCall-Crabbs 
Standard .Tu.§.!: Lessons in Reading and tested comprehension of children. 
Chall (1958) reported that these reading exercises probably were the 
best criteria so far devised to test reading level of children. Later 
Lorge (1944) revised his formula. There was no extensive changes made. 
13 
Dale and. Challj using Lorge's intercorrelations for purposes of their 
study, corrected Lorge's calculations and found the multiple-corre-
lation coefficient of the Lorge and Flesch Formulas to be .66. The 
work by Lorge has made a large contribution to the development of 
readability fornrulas. Flesch and Dale and Chall used the statistical 
analysis obtained by Lorge in securing their own intercorrelations. 
His formula has been used often. in both research and application. 
The measure of difficulty of the expression on the printed page 
is, according to the "idea analysis" method of Morris and Holverson 
(1938), a measure of commonness of experiences and the words labelling 
those experiences. The degree of commonness was estimated from three 
points of view: (1) frequency of occurrence in the life of the indi-
vidual, (2) frequency of occurrence in the social environment, and (3) 
frequency of occurrence at levels of intelligence of sophistication on 
14 
which the majority of people were found. Non-content words were classi-
fied by Morris and Holverson as: 
1. Simple conjunctions (but not adverbs such as 11 consequently11 when 
used as conjunctions). 
2. Simp~e prepositions. 
3. Pronouns except when the reference is not clear. 
4. Articles, as: 'a', 'an', 'the'. 
5. All forms of the verb 'to be' and the auxiliary verbs 'have', 
'had', 'do', 1did 1 , 'may', 'might', 1 can 1 , 'could', 'must•, 'shall', 
'will'~ 'should', 'would'. 
6. Simple exclamations, as: 'so', 'ah', 'oh'. 
7. Proper names, such as those which have no other function except 
to name characters in fiction. The names of living people or historical 
persons are content words when they hold meaning in context. 
Later, Lorge (1939), using the McCall-Crabbs Standard Test Lessons in 
Reading as a criterion, reported that when Books I, II, III, and IV 
were used, the multiple correlation for the Morris and Holverson study 
was .7419. Including the additional factor of average sentence length 
15 
raised the multiple correlation to .7762; adding the number of preposi-
tional phrases raised the coefficient to .7815; adding the composite 
number of different hard words raised the multiple correlation to .7821. 
Yoakam (1939), using Thorndike 1 s Teacher's Wordbook of 20,000 Words, 
devised a scale to measure readability of printed materiaL While 
Yoakam reported no validity index, subsequent studies supported the use 
of his formula. Stadtlander (1939) presented a study in which he 1 
using Yoakam's Readability Formula, analyzed four selections of fiction, 
six of historical material, five dealing with science, one based on 
aviation, three of a geographic nature, and two adapted from legend. 
Stadtlander constructed a test of comprehension based on materials 
chosen for use in the study. The New Stanford Reading~ was admin-
istered to each student. She found "a relatively high correlation 
of reliability bet~een the reading achievement level of the student 
and the gradation level at which the student was able to answer suc-
cessfully.11 Results of testing 2, 763 children in grade 4, 5, and 6 
confirmed that the Yoakam Formula had a high degree of validity on the 
materials,chose:n for this .. ;study: when used at intermediate-grade leveL 
Using the Yoakam Formula for prediction, Figurel (1942) reported a high 
correlation between the difficulty level of classics used in Pittsburg, 
Pennsylvania, Schools at grade level 9A and its rating by the pupils. 
To test the validity of the Yoakam Formula on religion textbook mater-
ials, Latimer (1948) constructed a test of reading comprehension. The 
test was administered to 750 parochial school children. The test of 
comprehension consisted of three subtests. The coefficients .of corre-
lation were .56, .68, and .83 between the criterion and the reading 
achievement test. These coefficients of correlation were taken to be 
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significant in determining the validity of the test of religious mater= 
ialso Presenting a negative repo:rt 9 Elliott (1941) found the Yoakam 
Formula to "lack reliability to such an extent th~,i.t its validity is 
impairedo" 
Flesch (1943) used Lorge's three elements and t'(;J:6'of his own 
origin to find the relative difficulty of five popular:magazinesa These 
elements wereg number of affixed morphemes and nu;mber of abstract wordt3a 
Validity of Flesich0s procedure rests on the assumption·tha.t the five 
groups of magazines used in assigning level of difficfilty actually 
represents five levels o.f increasing crunprehension ctifficultya Wert 
(1937) » Bushwell (1937) 9 and Taylor· (19.38) :reported that typical 
readers of the maga.zines in Flesch' s study differ correspondingly in 
educational level and reading a.bili t.y a The coefficieilrt. of correlation 
between the number of affixed morphemes and :nwnber of abstract words 
for the total distribution of' the .375 passages in the:study was found 
to be a 7849 o Miller I s (1946) study gave i.ndirect evidence of the 
validity of Fleschis Formulaa Miller made a cross-va~idation study 
using a test of comprehension a Various for~las werEt applied to the 
testxnaterial 9 thus giving further :i.nformation about several formula.so 
Later9 Flesch (1948) revised his formulao Four internal factors 
were studiedi (1) average sentence length in words 9 · (2) average·word 
length in syllables 9 (3) average percentage of "person.al wordsp 11 and 
(4) average percentage of "personal sentencesl. 11 Again. 9 he used the 
McCall=Crabbs Standard~ Lessons in E§adi;gg as a criteriono Two 
multiple-regression formulas were computed~ (1) using the first two 
elements and (2) using the last two elementsa Classifying the first 
two elements as Formula A and the last two elements as Formula B gave 
coefficients of correlation of .7047· for Formula A and .4306 for 
Formula B. Formula A alone with a correlation of .7047 had almost as 
high a prediction value as the combined earlier (1943) formula whose 
correlation coefficient was .74. 
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Gilinsky (1948), in a study of the Flesch Formula, used 'l'hurs-
stone1s method of "equal appearing intervals" to rate 75\samples of 
prose, ranging from pulp fiction to technical articles. Correlations 
between the readability judgments and Flesch counts on both the orig-
inal and the revised scales ranged from .61 to .84. Gilinsky concluded 
that the Flesch Formula was a highly valid index of readability. 
Allen (1952) found that the Flesch, Dale-Chall, and Lorge Readability 
Formulas were about equal when predicting the comparative readability 
of film commentaries. Farr and Jenkins (1949) tabled the values for 
the Flesch 11 Human Interest" and "Reading Ease" Formulas. These tables 
were designed to prevent errors in computation. 
The formula produced by Flesch probably has had more wide spread 
use than any other formula. News media have used it extensively to rate 
their material and have relied upon the formula to control the level 
of difficulty of their printed matter. 
Dolch (1948) took ten series of readers used in grade one to grade 
six and analyzed each book for word difficulty and average word-length 
of each sentence. Results showed a gradual progression upward from 
grade one through grade six in both areas studied. Dolch assumed basal 
reading series to be the best graded materials. 'rhe Dolch technique 
was not used extensively. 
Dale and Chall (1948) found by taking intercorrelations between 
four style elements and grade-score of pupils who answered one-half 
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the questions of McCall-Crabbs Standard Test Lessons in Reading, two 
elements, number of words not on the Dale List of J,000 Fam.ilar ~ 
and average sentence length a multiple-correlation coefficient of .70. 
To support the multiple-correlation index reported in the original 
study, Dale and Chall (1948) found that on 55 passages of health 
education materials their two-factor formula predictions correlated 
.92 with the judgments of readability experts and .90 with the reading 
grades of children and adults who were able tO answer at least three 
questions out of four on thirty of these passages. On 78 passages 
of foreign affairs from current-events magazines, government pamph-
lets, and newspapers, the correlation between the predictions of their 
formula and judgments of difficulty by expert social studies teachers 
was .90. With just two factors, Dale and Chall obtainec;l a very high 
relationship between their formula and the criterion. This formula 
has been applied extensively in many areas and level of printed media. 
Authors of comparative studies have listed it among the top three 
formulas. 
Wheeler and Wheeler (1948) tabulated a thousand words from page 
samples at five or 10 page intervals by using the Winnetka Chart for 
Determining~ Placement of Children 1 s Books. The grade placement 
of the words was assigned by use of the Thorndike E£ .£2.2..k of 20 ,, 000 
~. The number and percentage of words at each grade level was 
determined. No effort was attempted to show reliability and validity. 
Several formulas have given objective evidence of a coefficient of 
validity. 'Ihe first to use a statistical regression equation to weight 
internal factors was the Winnetka Formula presented by Washburne and 
Vogel. This formula used five factors as measures of difficulty. A 
later revision by Washburne and Morphett presented further evidence 
of its validity when used to mea.sure juvenile fiction. Reviews and 
comparative studies continue to support its use. In 1934, Ojema,n 
reported a study in which he evaluated reading ability among adultso 
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He used the criterion of 50 per cent comprehension as a basis for 
assigning reading level to students, which set the pattern followed 
later by Lorge, Flesch, and Dale and Chall. In 1935, Gray and Leary 
examined 64 factors to ascertain those elements showing the most 
relationship to reading difficulty. Using a regression equation, these 
authors found that five factors gave a coefficient nearly as high as 
when more internal factors were used. Several studies have supported 
the use of the Gray-Leary Formula, but it has not been used extensively 
in recent years. In 1939, Lorge used only three internal factors and 
obtained a coefficient of .77. Lorge was the first researcher to use 
the McCall-Crabbs Standard~ Lessons in Reading as a criterion. 
These exercises were used later by Flesch and Dale and Chall. Lorge 1 s 
three factors, being easier to use than the formulas reported earliery 
received wide acceptance by those people concerned with evaluating 
printed matter for its reading difficulty level; however, the Lorge 
Formula was not validated on material at upper levels and could not 
make a positive prediction at the upper levels. Flesch, in 1940 9 
adding two internal factors to Lorge's three factors, and using the 
intercorrelations obtained from Lorge's use of the McCall-Crabbs 
Standard~ Lessons in Reading obtained a coefficient of .7849. 
Later revisions reduced the formula to two parts. Numerous reviews 
and research papers have supported its use to measure difficulty of 
printed materials. In 1948, Dale and Chall reported a formula 
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containing only two factors. Subsequent cross-validation studies reported 
coefficients of .90 and .92 when used in health education and current 
foreign affairs materials. These validity studies undertaken at adult 
level have supported its use in many different types of materials at 
more advanced levels. Dale and Chall warned against its usage beyond 
its reported data. These quantitative associational studies all reported 
objective evide?ce of validity and have been used by various researchers 
in evaluating difficulty of reading materials. 
Cross-Validation Studies 
Few studies have been designed to test the validity of readability 
formulas through the use of an independent criterion of difficulty. Of 
those studies designed to test validity, most gave evidence of the 
agreement of the predicted order of difficulty with the order of diffi-
culty determined by some outside criterion, Very few .studies gave 
indication relative to the validity of the grade-placement predictions. 
Cross-validation studies reported in the literature are presented here 
with the criterion used to test for validity of a particular formula. 
Flesch (1950) found that concretenes:S appeared to be somewhat more 
important for readability than the use of short sentences. He observed 
that his new formula is a rough measure of the level of abstraction. 
As such, it may be used as a tool in semantic studies, critical reading, 
literary appreciation, translation, rating of advertising copy, and 
propaganda analysis. Certain nouns, adjectives, verbs, participles, 
pronouns, adverbs, all interjections, and the words yes and !lQ. were 
classified as "definite words". Using McCall-Crabbs Standard Test 
Lessons !g Reading as a criterion gave a coefficient of correlation 
with the percentage of these 11definite words" of -.554. Flesch 1 s 
obtained coefficient, though not large, indicated that his formula 
would give a measure of difficulty in studies related to word 
abstraction. 
Spache (1953), using the words outside the Dale List of 769 
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Words and the average sentence length, obtained a Imlltiple correlation 
of .818 on 224 samples of materials designed to be used in primary 
grades. The present grading of books at the primary level was accepted 
by Spache as the criterion. The research by Spache was the only 
readability formula reported in the literature designed to classify 
books written at primary level of difficulty. 
When Farr, Jenkins, and Paterson (1951) used the number of one-
syllable words in 100 words instead of syllables found in each 100 
words 1 a new formula simulating the Flesch combined formulas was 
obtained. A. study of 360 hundred.-word samples from employee hand-
books showed a l!high correlation between Flesch's formula" and the 
formula derived by Farr, Jenkins, and Paterson. The coefficient of 
correlation was found to be -.91. The authors suggested that their 
new reading ease index may be substituted safely .for Flesch 1 s original 
formula. 
In a study by Bergman (1936) the Washburne-Morphett (Revised 
Winnetka) placement of 70 supplementary readers and story books was 
compared with teachers' judgments of the difficulty of the books. The 
range of placement by the teachers was narrower than that of the 
formula, and the uncorrected coefficient of correlation between the 
two measures was .60. This study by Bergman confirmed an assumption 
C >. 
held earlier by researchers that judgment of teachers was no en~irely 
~: 
dependable when teachers were asked to evaluate difficultr of books. 
Miller (1946) attempted to confirm the belief that the lack of 
popularity among elementa.ry=school children of the books awarded the 
. . 
Newbery Prize is related to the difficulty of t11;~se books. Method of 
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obtaining data was to choose four samples out of each book at quarter 
intervals and construct a test of comprehension on each selection. Each 
of the students participating in the study had been given the Stanford 
Reading~. Miller found that of the 23 books selected by the 
.award.committee through 1944 only two rated at elementary level. A 
comparison was ma.de by a cross-validation study. No coefficient of 
correlation was given in the study •. This study~ though not design~d 
to test validity of' the Winnetka and Flesch Formulas~ gave indirect 
evidence of their validity .if the Miller Comprehension T.est can be· 
considered a valid criterion. 
Some of the formulas are better predictors than others on a par-
ticular type of material. Ghall (1958) recognized a weakness in 
re~dability formulas when she stated~ 
••• it is questionable whether the grade=placement arrived at by the 
applicatton of any One of these formulas can be used to make a def'inite 
statement about the suitability of a particular piece 0£ reading matter 
for a specific level of reading ability ••• much more research is 
needed in comparing various readability indexes with external criteria 
and with one' another. 
Comparative Studies 
·. Studies designed to use more .. than one formula on;··the .same mater;ia1 
and then to investigatethe various grade=placement prediction of the 
different formulas are termed comparative studies. The foll~wing 
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studies have been reviewed in order to discover the relationships that 
exist between formulas when used to evaluate the same material. 
Russell and Fea (1951), using the grade level obtained on twelve 
juvenile books rated by 63 children's librarians 9 found that the mean 
rating of the six formulas namely, Flesch, Dale-Chal1 9 Lewerenzy 
Lorgeffe Winnetka, and Yoakam approximate closely the librarians' mean 
ratings of difficulty. The intercorrela tions, obtained by rank-· 
difference methods 1 have the following coefficients; the Dale-Chall 
correlated .28 with Flesch, .56 with Lewerenz, .54 with Winnetka, and 
.68 with Yoakam; the Flesch norrelated .51 with Lewerenz 9 .07 with 
Lorge, .39 with Winnetka, and .36 with Yoakam; the Lewerenz Formula 
correlated .62 with Lorge, .68 with Winnetka, and .43 with Yoakam; the 
Winnetka Formula correlated .62 with Yoakam. Russell and Fea reported 
that "the formulas which tend to give the highest correlation with the 
rest of the group are the Winnetka and the Dale-Chall. 11 Results from 
this study indicated that the Dale-Chall and Winnetka Formulas gave 
comparable grade level predictions on juvenile books. 
Walther (1943), using a comparative study of magazines, reported~ 
There is a high correlation between comparative ranld.ngs of differ-
ent issues of the same magazines. The rankings of the September and 
the January issues showed a coefficient of correlation of .80; the 
January and May issues 9 .91; and the September and May issues, .88. 
Walther comp?,red the Winnetka and Gray-Leary Formulas when applied to 
the same issues and samples of popular magazines and reported 11 a 
coefficient of correlation of .?J. 11 When popular magazines are com-
pared for readability, the Gray-Leary and Winnetka Formulas have a 
relative high relationship and measure near the same level of diffi·-
culty. 
Swanson (1948), using Flesch 1 s original and revised, Dale-Chall, 
Gray-Leary, and Lorge Readability Formulas for grade-level prediction 
of two versions of a news story, one containing 173 syllables and the 
other 131 syllablesv gave copies to a randomized population of student-
veterans. Within 30 hours journalism students conducted interviews to 
check readership. Statistical analysis showed that the difference 
between the medians in the number of paragraphs read by the two samples 
was significant far beyond the .01 per cent level of confidence.. The 
Gray-Leary Formula gave the lowest level of difficulty rating when the 
five formulas were compared. No coefficients were given for comparison 
between the five formulas. 
Forbes and Cottle (1953), in developing a technique for finding 
readability of connnonly used standardized tests, applied the Dale-
Chall, Flesch, Lorge, Lewerenz, and. Yoakam Formulas to each of 27 
standardized tests. The mean grade-level score of the five formulas 
for each test was taken as the criterion of readability for the test. 
When only vocabulary difficulty of these five formulas w.as compared 
to the criterionJ the Forbes-Cottle Formula correlated .95 with the 
Dale-Chall; .SJ with the Flesch; .84 with the Lorge; .72 with the 
Lewerenz; and .90 with the Yoakam, Data from this study suggests that 
the Dale=Chall Formula has the highest relat.ionship to the criterion, 
the average of the five formulas. 
Smith (1952) did a comparative study using the Dale-Chall, LorgeJ 
and Yoakam Formulas. She compared 27 fourth-grade books used in 
elementary social studies. A comparison of the books using the three 
formulas revealed: 
a. The three formulas evaluate very close to the same level. 
b. The difference between the Dale=Chall and Lorge average is .26 
of a grade. 
c. The difference between the Yoakam and Dale-Chall average is 
.04 of a grade. 
A summary of the study by Smith reveals that in fourth-grade social 
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studies the Dale-Chall and Lorge Formulas have a grade-level prediction 
differential of approximately one-fourth grade. The Dale-Chall and 
Yoakam Formulas rate at approximately the same grade level. 
One of the objectives by Dunlap (1954) ''compared readability 
measures with each other and with the results obtained on a direct 
comprehension check.'" Twenty-four passages were selected io be eval-
uated for readability. The 12 readability formulas i~dexing the 
selections used in the study by Dunlap were: Beal, Bader, Dale-Chall, 
Flesch (1943), Flesch (1948), Flesch (1950), Gray-Leary Eight Element 
Formula, Gray-Leary Five Element Formula, Jo.p.nson, Kessler, Lorge (1939), 
Lorge (1948). Two hundred nine students served as the sample pop-
ulation. ~ Crockett was the book chosen for evaluation. From this 
book 24 passages were se;l.ected for use in the comprehension check. 
The Lorge (1939) Formula gave a coefficient of correlation of .56 
when ranked with the direct comprehension check. This was the highest 
correlation figure of the 12 formulas used in the study. The Dale-
Chall gave a figure of .55, Flesch (1948) gave a correlation of 052; 
Flesch (1943) Formula gave a coefficient of .51; and Kessler's Formula 
a correlation figure of .51. Apparently the Lorge (1939), the Kessler, 
and the Flesch (1948) techniques were equally effective measures when 
the ranking of samples was considered and when used on this type and 
level of material. The Flesch (1948), Lorge (1939), Lorge (1948)J Dale-
Chall, and Kessler techniques correlated highly with each other. 
Dunlap concluded that "the Dale-Chall, Flesch (1948), Lorge (1939), 
and Kessler Readability measures are the most practical and most 
reliable for the material used in this study. 11 .Dunlap suggested that 
more applications of direct comprehension checks, or other similar 
devices, to students in many grades, using materials for the differ-
ent school grades were needed. 
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Several studies have been designed to discover the relationships 
that existed when readability formulas were applied to the same printed 
material. The Dale-Chall and Winnetka Formulas gave approximately the 
same grade-level prediction when used to eva;J..uate juvenile books. The 
Gray-Leary and Winnetka Formulas had a high relationship when used to 
measure popular magazines, The Dale-Chall Formula had the highest 
relationship to the criterion,·the average grade-level prediction of 
the Dale-Chall, Flesch, Lorge, Lewerenz, and Yoakam Formulas, on 27 
standardized tests. On 27 fourth-grade social studies textbooks, the 
Dale-Chall and Lorge Formulas had a differential of about one-fourth 
of a grade. The Dale-Chall and Yoakam Formulas measured~.the :s.ocial 
studies books at nearly the same level. On the book~ Crockett, the 
Lorge (1939), the Kessler, and Flesch (1948) techniques gave the same 
grade-level prediction. Dunlap believed the Dale-Chall, Flesch (1948), 
Lorge (1939), and Kessler Readability measures to be the most practical 
and reliable for material used in her study. Results from these com-
parative studies suggest that in some cases one or two formulas were 
equally effective while in other cases the relationship was not close. 
In cases where a formula not reporting a coefficient was compared 
favorable to a formula showing a high coefficient of validity, these 
comparative studies have given indirect evidence of validity. 
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Readability formulas as instruments in evaluating printed mater-
ials cane into use after Tl'~orndike presented his Teachers Wordbook et, 
. r . , 
10.ooo·~ 1Word~o Early research sought to reach three major goals -= the 
discovery of factors that validly distinguish easy from hard materials.I> 
a reliable means for measuring such factors» and an expression of- S01Ile 
combination of them in terms of the reading ability essential to com-
prehensiono 
Three kinds of research » surveys of experts I and readers'· opin"" 
ions 9 experimental studies of one fa~torp and quantitative associational 9 
were conducted during the early year~ of research in readabilityo 
Factors studied in quantitative associational studies were the ones 
. . ., 
arrived at by experience9 the results of surveys of opinion or intu= 
.!... 
ition. The factors were checked by comparison with a criterion. These 
internal factors were vocabulary» sentence length» prepositional phrases.I> 
affixes, or other internal elements. 
Later techniques used to validate formulas were cross=validational 
studies and comparative studies. Cross=validation studies have been 
designed to test the validity of readability formula_(:! through· the use 
of an ind~pendent criterion of difficulty. Comparative studies have 
been designed to apply more than one readability !or.mul.a to the same 
material and from the coefficients obtained from each formula a co~= 
parison of grade=level predictions can be made. From this result,I) 
researchers have been able to estimate how closely the formulas predict 
on the material or types of materials in the studyo 
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The Winnetka, Dale-Tyler, Gray-Leary, Lorge, Flesch, and Dale-
Chall Readability Formulas have given the most clear-cut evidence of 
validity. These formulas used correlational methods. Coefficients 
obtained by multiple-correlation techniques of the combined factors 
with the criterion passages were approximately .70, When these formulas 
are applied to materials similar to that of their criteria, they can 
be expected to classify the material into broad levels of di.fficulty. 
An error of about one grade in the average prediction can be expected. 
About half of the original reports of each readability technique 
gave some empirical evidence of its validity. Others have assumed the 
validity of their techniques, though some based validity on logical 
grounds. The evidence on validity from cross-validation studies has 
been limited. There still is a definite need for validation both of 
relative difficulty and of grade-placement indices for all of the 
formulas on a wide variety of materials. 
On the basis since 1921 of research in readability, some con-
clusions can be inferred to guide research in the areas of readability. 
Several formulas seem to show validity. If no index of validity has 
been ascertained by the author of a formula, what subsequent research 
justifies its usages? Different formulas yield different results and 
grade-placement estimates, even when applied to the same material. The 
formulas vary in relation to the level of material for which they have 
been intended. The same formula has not been adequate for measuring 
the reading level of all materials. The formulas have not measured 
such factors as experience background, interest and purpose in the 
reader. The formulas have not measured 'concepts'. 
Among many suggested studies needed, Chall (1958) lists the 
following: 
Validation studies on textbook materials • 
• • • Since the formulas are used by educational publishers 
and textbook cormnittees for evaluating textbooks for a partic-
ular grade 9 we need to know how valid the predicted grade-
placement indexes of the various formulas are when compared 
to tested comprehension or to teacher or pupil judgment of-
difficulty • 
• • • cross-validation studies on materials at the upper 
levels of difficulty • 
• • • many of the newer formulas, especially Flesch and Dale-
Chall, are being used to estimate difficulty of relative 
complex reading matter. While the formulas are able to dif-
ferentiate such materials from fairly easy materials, it is 
still questionable whether finer discrimination at the upper 
levels will check with tested comprehension or with expert 
or reader judgment. 
Results reported in research and conclusions reached in reviews 
reveal the type research needed today in readability investigations. 
The cross~validation study attempted here has been drawn from needed 
research in readability that was described by Chall. 
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CHAPTER III 
DEVELOPMENT OF THE INSTRUMENT 
USED TO TEST COMPREHENSION 
It seemed necessary that the test constructed from the selected 
material should represent as many potential elements of difficulty as 
possible. This seemed essential in order, first, that the criterion 
of difficulty obtained for each item might truly represent a combina-
tion of many influences; and second, that the final identification of 
elements of difficulty might be as complete and reliable as the scope 
of the study would allow. The construction of the Test of Comprehen-
sion from representative material of a general psychology textbook has 
been designed to measure comprehension on this material. 
Measuring Comprehension 
Comprehension is not a single unitary process but a blending of 
many processes whose totality represents understanding. From mere per-
ception rises the beginning of understanding, mariffes.ted by thoughtsJ 
feelings, or impulses aroused by i;,he reading material. From this realm 
of immediate action, a person arrives ultimately at a:level of under-
standing which implies some degree of intellectual discrimination which 
requires him to distinguish the thought invited by the words from other 
thoughts more or less like it (Odgen and Richards, 1927). 
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Two aspects of comprehension directed the construction of test 
items used in this study: (1) the ability to form a general impression 
of the total meaning; and (2) the ability to recall specific components 
in a selection. No attempt was made to measure emotional reaction, 
except insofar as that outcome may be positively correlated with 
ability to comprehend the sense of what is read in the form of a 
general impression. 
In this study, the ability to grasp the essential meaning of a 
selection in the form of a single impression or generalization was 
measured by the success with which an individual identified the gen-
eralization in a series of statements relating to the selection. Two 
other methods of measurement were not appropriate to the testing 
situation of this study. Requiring the reader to state orally the 
impression gained from reading was not practical for the large number 
of students involved in this study. Also, requiring a written statement 
of the general impression gained from reading promised to be an invalid 
measure of comprehension for persons whose facility in written expres-
sion might be limited. Some evidence has been reported (Tylerj 1932) 
to show that ability to formulate a generalization correlates closely 
with ability to check the best generalization in a multiple-choice 
test. Tyler reported coefficients of .79 and .85. The ability to iden-
tify the best generalizations in a series of statements was adopted in 
this study as a valid and expeditious means of measuring a reader's. 
ability to get the general sense of a selection in the form of a 
single impression. 
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The multiple-choice test was adopted to measure comprehension as 
it has been defined here. This test used twelve disconnected passages 
from a general psychology textbook. One response was required for each 
test item to measure ability to get the general sense of the parag~aph 
and to measure at the same time ability to recall specific information. 
Selecting Test Items 
Four criteria were met for selecting paragraphs on the assump-
tion that a passage which met all criteria would meet the conditions 
of this study and,. therefore, be a valid test item. The criteria were: 
1. Each item must be independent of the content preceding and 
following it to insure that responses shall not require further 
acquaintance with the subject matter from which the item is drawn. 
2. Each item mus.t show a completeness indicated by the develop-
ment of a single unit of thought in order that the reader can get a 
single impression of the general meaning of the items. 
J. Each item must contain as many variants in expression as 
possible to insure that the identification of parts of difficulty in 
general psychology textbook materials may be reliable. 
4. Each item must be as brief as is possible in order not to 
discourage readers of limited ability and in order to include a wide 
sampling of material. 
The first step in choosing sample passages was to skim through 
the entire general psychology textbook. All passages that seemed to 
meet the necessary requirements of this study were marked. After 
as~ertaining whether the passages met the four criteria mentioned 
earlier, the selections were evaluated by the Dale-Chall Readability 
Formula to determine level of difficulty.. The number of words in the 
passages for the test varied from 215 to 360 words. 
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In the original validation of the Dale-Chall Formulap the pre= 
dieted grad.a-levels for 75 passa.ges on foreign affairs from current-
events magazines» government pamphlets, and newspapers ranged in 
difficulty from intermediate-grade through coliege level. The 55 
passages of heia.J.th-education text ranged in difficulty from fourth= 
grade through college level (Chall, 1958). In tests of comprehension 
designed to test persons of relatively hamogene0us ability~ provisions 
should be made to provide test items t,aken from material that has a. 
predicted grade-level placement above what the expected level of the 
majority of the group·will be. Provisfons should be ma.de to provide 
easier materials for those persons who will not measure up t,o the level 
of the majority lin. the group (Ga.rrett:J 1959). Passages that appeared 
to be undesirable for use in this study were eliminated until there 
remained 12 selections. The desirability of passages rested primarily 
on suitability of content and the predicted grade-lev~l of' difficultyo 
The predicted grade-level of difficulty ranged from grade-level 10.2 
to grade-level 1506. 
'Ihe next step in construction of the test of comprehension was 
to arrange the 12 passages in rank order of difficultyjl easiest to 
hardest. Following this 9 there was the ne·cessi ty of preparing ques= 
tions of multiple-choice type for each of the twelve selections. As a 
criterion s:tated in the testing hypothesis in Chapter I, there was a. 
need to have at least four questions for each selection in the final 
form of the. test of comprehension. Because there probably would be 
test items that would not measure up to the criterion @f item-analysis 
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va,lidi ty as explained by Garrett (1959) » it was decided to include eight 
mul.tiple·-choice i terns for each passage on the preliminary test. 
Garrett (1959) in discussing content validity defines it when he 
writes: 
Most content tests possess content validity" An arithmetic test or a 
geography test or a reading test 1, for example 9 is valid by definition 
when it contains a sampling of ar:lthmetic: problems 9 geography questions 9 
and paragraphs to be read. 
Questions drawn from psychology textbook passages~ by definition~ can 
be assumed to contain content validity or face validity" 
To insure that the questions conta.ined content validity» a jury 
of four faculty members in the Department of Psychology of Oklahoma 
State University agreed to read the passages and questions to deter-· 
mine what questions or distractors needed to be changed or eliminateda 
Changes were made to correct questionable items when these four 
faculty members completed their i:i:rvesti.gationo 
The Pilot Study 
The Chairman of the Department o.f Psychology agreed to allow the 
three summer sections~ 1961J of General Psychology 213 to be used in 
the initial testing, Characteristic:s of the initial sample population 
are shovm in Table I, 
The preliminary test of comprehension was put together in mimeo= 
graph form, Directions to students were placed on the cover sheet" 
The complete preliminary test of comprehenslon is included in Appendix A, 
As a means of getting better cooperation from each student~ no 
mention was made that the students were participating in a doctoral 
studyo Since the students were enrolled in general psychology it was 
thought that the plan mentioned above would procure better cooperation, 
TABLE I 
DESCRIPTION OF POPULATION USED IN PILOT STUDY 
I I . I ! 1 i '! t Sex College ~ . Classification 
; I 
~ ; (I) i u i:: 
i (l) (i.i k k •.-1 
i (l) 0 ::I 0 (I) l::l }.I (l) .w Cl) 
oO f (lj 0 ,-f .w ,-f $-1 (l) < I ] 13 k k ti'! (ti ::, ,.a (I) ,-f 0 0 0 •r-1 ::, u ..c (l) Cll i:: Cl) ..c: .,-j •.-1 . O'Cl •r'I 00 9, ,-f El al al p.. i:: i:: (!) cu •k .t.J <O al al I 1-1 0 ::, (l) p.. k bO k z ::s r:r.. ::s I ""' ti.> i-, tr.I Cl) i:., < < 
i l 
Number 77' 35 42 'I 16 22 19 16 4 2 32 19. 36 j 
¥ 
Percent- ~ i 
age 45.45 54.55 120. 78 28.57 24. 70 20.78 5.17 2.62 41.56 
II 
* Age range extends from age 17 to age 50. 
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To eliminate any feeling of threat the students might have 9 they were 
told that the Department of Psychology was cooperating with this studyo 
Inasmuch as the students would not be able to read all 12 passages 
and answer the 96 quiast.ions i.n the a1loted 50 :mJ..nutes J the test was 
divided into three parts to insure that an optimum nurriber of responses 
be included for ea.ch test itemo Test 1:10r.:;t:!.on one began the test with 
Passage One and worked as far as each person cou1d in the 50 minuteso 
Test section two began the test w:ith Passage Five and worked as far 
as each person could., coming back to Passage One after finishi.ng 
Passage Twelveo Test section three started the test with Passage 
Nine~ coming back to Passage One a,fter finishing Passage 'I'welveo 
Item Analysis of Data from Pilot Study 
Probably the most important single measure of the va1ue of a test 
is the degree of validity possessed by ito Since the validity of the 
facts procured depends upon the Val:idi ty of" the measure used to obtain 
them.') i. t is apparently true that if a test does not measur8 what 1 t pur= 
ports to measure, the facts obtafo.ed through its use are worthless. 
It is extremely difficult to prove eonclusively by direct methods that 
a test does or does not measure what it is intended to measureo 
In the selection of test :items for a. tost intended to meaBure 
particular a.bill ty 9 one of the primary concerns of the test=,maker is 
to procure individual items that are valid or di.scriminatingo The 
discriminating power of a single item refers to the degree to wtich 
success on that item by itself indi.cates possess.ion of the abili.ty 
which is being measv.redo A..11 :item may be said to be perfect in 
discriminating power when every individual who scores successfully on 
the item ranks high.er on a sea.le of' ability than a:n.y individual who 
fails the item. An item is said to ha-ve zert) discriminating power 
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when there is no systematic difference between the ability of the indi-
viduals who succeed on the item an.d those who fail. Items of all degrees 
of discrimina t:1.on m!j" be found betweeri. ext!"emes of perfect and zero 
discriminating power (Lindquist snd Cook 9 1955). 
Many suggest,ions are given ln the li ~;era ture of test construction 
relative to procedure a for meeau:d:ng the "merit " of a single item. 
They range a;n the way from bi=seri.al £ 9 whi,zh shows the relationship 
between success er non=success on the i t,em and the criterion mea.sured~ 
to makeshift devices which may approxi ma t ,e an accura. te measure of 
n goodness". Al though bi=seri.al !. gives the best index of the discrim-
inating power of test it.ems» ai nce it is based upon all the data from 
a groupp it has the disadvan~age of complexity of calculation not found 
in other methods (Garrett» 1959). 
In the present study the procedure used was discussed by Gray and 
Leary (1935) and before that was used b'/ T:.'.'axl.er. (1932) aft er being 
recommended by Holzinger (1928). Garrett (1959) describes the method 
as "A Short Method of Item Analys:i.s O " If' tl .. e test papers of a group are 
divided into three classes comprisiz~g the highest 25 per cent9 the middle 
50 per cent~ and the lowest 25 per cent oi' the total scores 9 then the 
students in the upper 25 per cent are relatively superior and those in the 
lower 25 per cent are relatively inferior readers (provided that the 
entire test is valid and reasonable homeogeneous). Using the procedure 
outlined in Garret~ RH= number right in high group and R1 = number 
right in the low group~ the discriminative power of an item is simply 
.38 
(RH= RL) or (RH= R1) / NH when written as a validity indexo Using the 
same n.omenclatureJ we may write the difficulty index of an item as 
(RH + R1) / (:NH + N1) in which NH and N1 are the mh"'ll.bers in the high and 
low groups 9 respectlvelya 
The i te:ms having the highest validi t;y ind:i.c:es should be selected 
for the final test a The four i terns from ee©h passage ha.v:i.ng the high= 
est validity index were in~luded in the fi.ne.J. test a Since the diff.icul ty 
index was also det,er:mined 9 the fo11.r i te:m.s i1rnluded were in asicending 
order of diff:leaulty. Eat~h :ltem included cm the final form of the test 
of comprehensio:n with its validi t,y inde::c and diff:l.J:ml ty index is listed 
in Table IL Items one through eight have been taken.from Passage O:ra.e. 
Items nine throught 16 have been taken from Passage Twoo The other 
i terns appearing on Table II have been arranged in subsequent inter11als 
as they were taken from the other passages in the test of comprehension. 
The items that appear on the final form are noted with the asterisk. 
Accord1ng to Garrett (1959)» the items to be inr.;luded on the f'inal test 
muet have a. validit;y index oi.' o 20 or more l.f they are to be considered 
valid and if the test is fairly longo Table III lists the '1Ja1idity index 
of each of the 48 items in©luded on t,he final test,o · Items one throu,gh 
four harve been taken from Passage Oneo . Items five through eight have 
been taken from Pe1ssage Twoo The other i tem.s have bee1'l taken in sub= 
sequent intervals from the other passages i.n the test c.omp:rehension. 
Validity index and difficulty iudex are listed in appropriate columns. 
An i.nvest:igation of Table III reveals that the validi.ty index has a 
range from .21 to oS7. 
TABLE II 
VALIDITY AND DIFFICULTY INDICES OF THE PRELIMINARY TEST OF COMPREHENSION 
Diffi- Diffi- Diffi- D,if-fi~ 
Test Validity culty Test Validity culty Test Validity culty Test Validity :cuity 
Item Index Index Item Index Index Item Index Index Item Index Index 
-· 
1 . 05 . 68 25 .56 .82 49 .44 .62 73 .21 .. 97* 
2 .37 . 97* 26 .78 .73* 50 .44 . 92 74 ,16 .70 
3 .42 .94* 27 .78 1.00* 51 .58 .84* 75 .16 .89 
4 .oo .19 28 .83 • 9-5* 52 ._33 .38 76 .00 .oo 
5 .58 • 8L~* 29 .50 ,48 53 .56 .92* 77 .21 .97* 
6 .37 .59* 30 • 78 1.00 54 .61 .73* 78 .26 .94* 
7 - • 05 . 00 31 .78 .82* 55 .18 .68 79 .37 .89* 
8 .26 ; 97 32 .67 .82 56 .so .83* 80 .16 .89 
9 ,21 .69 33 .53 , 93 57 .56 .83 81 .32 .91 
10 .42 '91'.~* 34 .53 1.00 58 .25 .83 82 ,21 ~82 
11 .26 .78 35 .58 .89 59 .69 • 72* 83 .37 .85* 
12 .47 • 91* 36 .11 .38 60 .63 .76* 84 .32 .94 
13 .37 .91* 37 .58 .82* 61 .60 .75* 85 .42 .65* 
14 .16 .72 38 .58 . 96* 62 .60 .75 86 .32 .82 
15 .32 • 93 39 .63 ,81* 63 .87 .54* 87 .42 .91* 
16 .53 .87* 40 .74 .86* 64 .60 .75 88 ,53 .. -90 
17 ,53 .83 41 .68 .93* 65 .26 ~92* 89 .oo .26 
18 • 58 .93* 42 .63 • 96 66 .16 . 94 90 .57 .81* 
19 .58 .93* 43 .63 • 96'*' 67 .11 .86 91 .33 .60* 
20 .56 . 96 44 .58 .89 68 .26 • 94. 92 - • 05 .30 
21 .74 . 96* 45 .53 .93 69 ,32 ,34* 93 .41 - • 96* 
22 .58 .96 l~6 .63 .89* 70 .26 .71* 94 .21 .88 
23 '72 1. 00* 47 .84 • 77* 71 .26 .89* 95 .15 .96 
24 .50 .83 48 .58 LOO 72 .21 .91 96 .38 .52* w \0 
~'
* Test ftems used in final form of test of comprehension 
TABLE III 
VALID'.tTY AND DIFFICULTY INDICES OF THE COMPLETED TEST OF COMPREHENSION 
Diffi- Diffi- Diffi= 
Test Validity culty Test yalidity culty Test Validity culty Test Validity 
Item Index Index Item Index Index Item Index Index Item Index 
1 .37 .59 13 .78 • 73 25 .61 .73 37 • 37 
2 .58 .84 14 .78 .82 26 .50 .83 38 .26 
3 ~42 • 94 15 .83 .95 27 .58 .85 39 .21 
4 .37 .97 16 .78 1.00 28 .56 • 92 4-0 .21 
5 .53 .87 17 .63 .81 29 .87 .54 41 .42 
6 .37 .91 18 .58 .82 30 .69 .72 42 .37 
7 .47 . 91 19 ,,74 .86 31 .60 .75 43 .53 
8 .42 • 94 20 .. 58 .96 32 .63 .76 44 .42 
9 .58 . 93 21 .84 .. 77 :33 ,32 .34 45 .38 
' 
10~ .58 .93 22 .63 .89 34 .26 • 71 46 .33 
11 .74 .96 23 • 68 .93 35 .26 .89 47 .5 7 
12 • 72 1.00 24 .63 • 96 36 .26 • 92 48 .41 
D:Lffi-
culty 
Index 
.89 
• 94 
.97 
.97 
.65 
.85 
:_·90 
.91 
.52 
.60 
.81 
.96 
+"' 
0 
Method of Determining Reliability 
Certain limitations were imposed because of the nature of the 
study. Permission was granted to test the students in 10 sections of 
General Psychology. Two class pericc~were made available for eaeh 
section. Because of the necessity to use one period for obtaining 
reading achievement level and the other period for testing for compre-
hension of content of the general psychology passages 9 the only method 
feas,ible with these limitations was t,he spli t=hal.f technique for 
determining reliability. 
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Garrett (1947) confirms that the split=half technique for deter= 
mining the coefficient of reliability9 in this case internal consistency~. 
is thought by many to be the best method. Its main advantage is that 
the data are collected upon one occasion; hence variations iw~roduced 
by differences between the two testing situations are .eliminated. l3y 
deliberate intent a test could be divided into split-halves is such a 
.• 
manner that a higper coefficient of correlation index could be obtainedy 
thus causing a test situation not having a unique valueo Garrett (1958) 
defends the use of the split=half technique by asserting that the pre= 
vious criticism is true only when items are of equal difficultyo When 
items a.re in strict ofder of merit f:rom least to most difficult9 the 
split :into odds and evens give a unique determinat:ion of the reliability 
coefficient (Garrettp 1947). 
Wert (1954)P in comparing the split-half tenhnique and the sub= 
sequent use of the Spearma.n=Brow Formula. to the method of rational 
equivalence statesg "To the extent that the items ofthE:l test measure 
the same function these two methods 'Will yield similar estimates of ·the 
reliability of a testo 11 
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In the split-half method the test is first divided into two equiv--
alent "halves" and the correlation found for these half-tests. From the 
reliability of the half-test, the self-correction of the whole test is 
then estimated by the Spearman-Brown Prophecy Formula. The procedure, in 
detail, is to make up twq sets of scores by combining alternate items in 
the test. The first set of scores represents performance on the even-
numbered items; and the second set of scores, performance on .the odd-
numbered items. Other ways of making up two half-tests are employed, but 
the odds-even split is the one most commonly used (Garrett, 1958). 
In this study the odds and evens for each student in the sampling 
population were tallied. The sampling population used to compute the 
coefficient of internal consistency was the 237 students who were 
tested in the Fall Semester, 1961. This is a separate population from 
which the validity index scores were obtained. Spurious results occur 
when the same populations are used. The coefficient of correlation was 
calculated from raw or obtained data and a coefficient of .8409 was 
obtained. Table IV illustrates then,! before applicatio~ of the 
Spearman-Brown Formula,£ after use of Spearman-Brown Formula, mean 
score of odd and even items, and standard deviation of odd and even items. 
TABLE IV 
RELIABILITY ESTIMATES OF TEST OF COMPREHENSION 
Mean s. D • 
.l. Odd r2 r Even Odd Even n 
Total .7256 .8409 18.49 20.25 2.96 2.91 237 
r~ = Pierson r between odd ~nd even samples. 
r = r corrected by Spearman-Brown Prophecy Formula. 
CHAPTER IV 
COLLECTION, ANALYSIS, AND RESULTS OF 
DATA IN THIS EXPERIMENTAL DESIGN 
When research first is conceived, the researcher must consider 
what his end result may beo He will need to hypothesize tentative 
means of securing an answer to his problem as well as tentative results. 
In any experimental design, certain ground rules must prevail. The 
person doing the research cannot veer from recognized statistical pro-
cedureo To do so adds error to the design to such an extent that little 
confidence can be placed in the results of the experiment. Chapter IV 
is designed to report the statistical procedure used in this investigation 
and to support this procedure by statistical concepts and precedent. 
Administering the Test of Comprehension 
The test of comprehension contained twelve passages. Each passage 
required that an attempt be made to answer four questions after the 
student had completed reading the passage. This researcher had access 
l, 
to ten section of General Psychology at Oklahoma State University. Two 
fifty-minute sessions were made available for purposes of this study. 
Results obtained during the pilot studyp used in preparing the Test 
of Comprehensiony revealed that there was a .likelihood that some students 
might not be able to complete the test during the fifty-minute session 
available for this one test. The Test of Comprehension was designed 
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to measure power rather than speed. A record was kept of the students 
unable to answer any of the questions asked for Passage Twelve. There 
were 37 students who did not respond to any of the questions of Passage 
Twelve. This in no way affected the results of this study. Passage 
Twelve was included in the study as being within the comprehension 
level of people who read at grade 15. 
No claim to representativeness of the sampling population can be 
made when the population is drawn from a select group, in this case, 
students enrolled in general psychology. Ten sections of general 
psychology were selected randomly for purposes of investigation. Five 
were selected from the 17 sections available in the Fall Semester, 
1961. Five were selected from the 18 sections available in the Spring 
Semester, 1962. 
Description of the Sample Population 
Students enrolled in general psychology and participating in this 
study represented six of the colleges at Oklahoma State University. 
Table V gives the per cent of the sample enrolled in each of these 
six colleges and a breakdown of these colleges by their percentage of 
total enrollment. There were 216 freshmen, 123 sophomores, 41 juniors, 
13 seniors, 2 graduates, and l special student participating in this 
research. One hundred eighty male students and 216 female'.studants 
cooperated in this study. A range in age from 17 to 51 years was 
obtained. The age recorded was the age closest to each student's 
birthday. The mean age was 19.6 years. 
There were 510 students who were tested by at least one of the two 
tests used in this study. Due to cl;ta.nging of schedules, dropping the 
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class 9 or being absent on one of the testing·days, complete records we:re 
obtained for 396 students. An effort was made to collect the testing 
data exactly fourteen days apart. so that the Test of Comprehension was 
administered fourte.en days before the reading test. Only in one section 
of general psychology was the time separating the testing days as much 
as 21 days. 
TABLE V 
SWDENT ENROIJ.,MENT BY COLLEGES 
Q) 00 
'"' 
i:: 
::, d ..... Ill 
. ,I.J 
'8 ,. fll 0 i,.i . 0 ..-! (I) Ill •.-1 Q) •.-1 
::, lll 0 Q)' .j.J Q) ~ 0 i:: s:: lll i:: 
..... fl) Q) ..... 0 ..... (I) i:: 
'"' 
.j.J ..... fl) ::, oO 6 3 eo 1-1 0 :I "C) i:: 
< < ti.) ~ ~ lz.l. ::i::: r:1 
College Population 
By Percentile 11.5 26.6 17.2 11.7 24.1 s·.s 
Sample Population 
By Percentile 2.0 34.3 3lo6 17.9 3.2 10.8 
' Although no claim is made to representativeness of,the total 
population9 a study of Table V will reveal how closely the sample 
population represents the total population of Oklahoma State Univer-
sity. 
Administeri~g the Re~ding Test ,,, 
Any test to measure reading achievement must meet the usual 
requirements of test construction and test standardization. The test 
should be expressed in grade=levels to effect better understanding in 
classroom usage. l'.h!i Nelson:rmDenny Readi~ Test» 1960 Revision 9 was 
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chosen as a test to measure and establish a reading achievement level of 
the 396 students included in this study. Directions for administering 
the test call for 30 minutes of actual working time. There was no prob-
lem in administering this test during the 50 minutes of a class session. 
The 1939 form of~ Nelson-Denny Reading~ gave coefficients 
of correlation between~ Nelson-,Denny and Shank Reading Test II, 
Shank Reading, Test III, Traxler Silent Reading~, and~ Advanced 
Silent Reading Tests that do not differ beyond a probable error of 
plus or minus .027. All the correlations were above .80 and one was 
above .90 (Traxler, 1940). The coefficient:of reliability for 1:.h£, 
Nelson-Denny Reading~, 1939 edition, was .787. The probable 
error for this same test was plus or minus .024. The index for~ 
Nelson-Denny Reading~ 'Compares favorably with the coefficient of 
.800 on the~ Advanced Silent Read;J.ng ~. Implications found by 
Traxler (1940) suggest that the "results of a single reading test have 
rather high value for the prediction of the readability of the pupils 
over a period of at least one year." Held (1939) reported that the 
University of Pittsburg used~ Nelson-Denny Reading Test as a place-
ment test for students enrolled iµ freshman English. The 1960 Revision 
of The Nelson-Denny Reading~ did not receive any reviews in Buros' 
~ Mental Measurement Yearbook (1959); therefore, no current 
research data are available. 
In the manual of directions for The Nelson-Denny Reading~, 
1960 Revision, the publisher claims that the internal consistency of 
the 1939 edition was improved. The equivalent-forms method was used 
to derive a reliability coefficient. Both A and B forms of the test 
were administered to the same students. The coefficient of reliability 
for the total test was .92. When~ Nelson-Denny Reading~, 1960 
Revision, was correlated with the American Council £!1 Education Test, 
a coefficient of correlation of .830 was ascertained. A correlation 
between the Co-operative English~ and the 1960 Revision of The 
Nelson-Denny Reading Test gaye_,a coefficient of .730. The~ lJh 
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and The Nelson-Denny Reading Test, 1960 Revision, coefficient was .551. 
These criteria support the use of The Nelson-Denny Reading Test, 1960 
Revision, as an instrument to measure reading achievement at the high 
school and college level. Chall (1947) used the 1939 form of~ Nelson-
Denny Reading Test in measuring the reading achievement of students who 
took part in her investigation of readability of health-education mater-
ials and foreign affairs materials. The comprehension levels of these 
students answering questions taken from health-education materials were 
used as a criterion in the original cross-validation of the Dale-Chall 
Readability Formula (1948). 
Criterion of Adequate Comprehension 
What should be considered adequate comprehension for each indi-
vidual in a test of comprehension? To determine the answer to this 
question, Chall (1947) used the following criterion: 
••• an approximation of what is considered adequate in a 
normal reading situation would be the best criterion. In a 
normal situation, we should not expect a reader to be one 
hundred per cent correct in his reaction to a piece of 
printed material. His failure to recall one particular 
item would not necessarily mean that he did not adequately 
understand what he read. 
If we considered only a perfect score on a paragraph as 
adequate comprehension a type of reading situation would be 
set up which does not actually exist in the natural process 
of reading. We therefore decided to consider a reader's 
comprehension of a paragraph adequate if he go at least 
three out of four of the questions correct. 
48 
Lorge (1944) speaks of the readability index as signifying the reading 
grade "at which the average school child will be able to answer. 
questions on a comprehension test. 11 Flesch (1943) writes: "the 
estimate is expressed in a figure that indicates the reading-grade at 
which the average school child will be able to answer. 11 In using the 
comprehension level of 75 per cent, Flesch (194.3) writes: 
The statistical readability formula is a means of gauging the ease and 
interest with which a book, article, or story will be read. The esti-
mate is expressed in a figure that indicates the reading-grade at which 
the average school child will be able to answer about three-quarters of 
the questions in a reading comprehension test concerning detail, appre~ 
ciations, import, vocabulary, and concepts of the text, with adequate 
completeness and correctness. 
In support of this criterion of 75 per cent comprehension, the liter-
ature reports that several of the studies designed to use a test of 
comprehension have used a criterion of 75 per cent. Lorge and Flesch 
used a criterion of 75 per cent comprehension in the development of 
their readability formulas. The Dale-Chall Formula, an outgrowth of 
Chall's (1947) study, used the criterion of 75 per cent. A criterion 
of 75 per cent comprehension seems to assure that the reader could not 
get by on his ability to recall details alone. The reader would be 
faced with one of the difficult types of reading and have to respond 
correctly. 
Criterion of Group Comprehension 
The natural reading situation here must be considered. This 
ex~eriment was designed to ascertain which paragraph would be under-
stood adequately by given levels of reading ability. Should an author 
write for a specific reading ability group, he would trust that all 
or nearly all individuals could understand what they read. Chall (1947) 
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"decided to consider a paragraph within the comprehension of a 
particular reading group if at least 75 per cent ••• within that 
group could understand the paragraph • • • 11 To report that a para-
graph is at a level within the comprehension of readers who have ninth 
grade reading ability means that at least 75 per cent of the pupils with 
reading grade equivalents ranging from 9.0 to 9.9 were able to answer 
at least three out of four items correct on that paragraph. This assumes 
the same paragraph will also be within the comprehension level of students 
who have reading achievement levels of above grade nine. It was decided 
to label a paragraph at the lowest grade level in which at least 75 per 
cent of the individuals could understand the paragraph. 
To further illustrate, for Paragraph Eleven: 
39 per cent of the students with reading grades ranging from 
9.0 - 9.9 were able to understand the paragraph (answered three or 
four responses correctly). 
63 per cent of the students with reading grades ranging from 
10.0 - 10.9 were able to understand the paragraph. 
68 per cent of the students with r$ading grades ranging from 
11.0 - 11.9 were able to understand the paragraph. 
78 per cent of the students with reading grades ranging from 
12.0 - 12.9 were able to understand the paragraph. 
86 per cent of the students with read~ng grades ranging from 
13.0 - 13.9 were able to understand the paragraph. 
86 per cent of the students with reading grades ranging from 
14.0 - 14.9 were able to understand the paragraph. 
97 per cent of the students with reading grades ranging from 
15.0 - 15.9 were able to understand the paragraph. 
The criteria of individual and group comprehension described above 
demonstrates that Paragraph Eleven falls within the comprehension of 
groups with reading abilities ranging from 12.0 - 12.9, 13.0 - 13.9, 
14.0 - 14.9, 15.0 - 15.9, and 16.0 and higher. It is assumed that 
Paragraph Eleven would also be within the comprehension level of stu.- · 
dents who have reading levels above grade 16. A paragraph in which 75 
per cent of the students were able to understand it would label the 
paragraph as the grade level of.the students in that group. Any grade 
equivalent with scores equal to 75 per cent or above would also be 
able to understand the paragraph. 
The Scaled Paragraphs 
The criterion of group comprehension was ascertained on the basis 
of the reading levels of the students who participated in this study. 
These reading levels had been determined from the results obtained by 
administering The Nelson-Denny Reading~~ 1960 Revision. The data 
from the total group was broken up in-to grade equivalents. Table VI 
exhibits the reading-grade equivalents and the number of students in 
each classification. 
TABLE VI 
THREE HUNDRED NINETY-SIX READERS CLASSIFIED 
BY READING GRADE EQUIVALENTS 
Reading Grade 
Equivalents 
7.0-T.9 
8.0-8.9 
9.0-9.9 
10.0-10.9 
1L0-1L9 
12.0-12.9 
13.0-13.9 
14.0-14.9* 
15.0-15.9* 
16. 0 and higher{~ 
*Extrapolated 
Number 
1 
2 
13 
16 
25 
64 
96 
86 
59 
34 
51 
Results from the Completed Test of Comprehension of General 
Psychology textbook materials were tabulated. An International 
Business Ma.chine card was used for each student. For each paragraph 
it was possible for each student to record a score of Os l» 2» 39 or 
4 for each set of questions asked. These data were coded and punched 
into the card. In addition to the score on the Test of Comprehensiony 
the reading grade score (raw score) for each subtest of~ Nelson-
Denny Reading Test~ 1960 Revision 9 was coded and punched into I. B. M. 
cards. With this information coded into cardsp .it became possible to 
make use of Data Processing Equipment. 
Statistical Analysis 
The 396 cards first were separated by the I. Bo Mo sorter to 
obtain the reading grade equivalents. Table VI gives the grade 
equivalents ootained and the number of students in each classifica= 
tion. After the reading grade equivalent groups were obtained, each 
group was sorted to find the raw test score for each paragraph. To 
obtain the comprehension of Paragraph One by grade·=equivalent ;:t.:3 
(13.0=13o9)» all the individuals in that grade-equivalent group were 
countedo The total number of students who got a total of three and 
four questions answered correctly was deter.mined" This number was 
divided by the total number of pupils in tha.t group which was tested 
on Passage Oneo If the percentage obtained was 75 per cent or higher~ 
Passage One was considered within the comprehension of reading grade 13. 
To illustrate.\l 59 students with grade equivalents 15.0 = 15.9 were 
te;:ited on Passage Five" The number correct on this passage is dis-
tributed as follows: 
Number of Item~ 
Correct 
4 
3 
2 
1 
0 
Nuinber of 
Pupils 
30 
22:. 52 
7 
0 
O 59 
Fifty-two out of the 59 stude:p,tsp or 88 per centJ who were t.ested on 
this passage read Passage Five adeqhately on the basis of the estab= 
lished criteriono 'I'he ~ssage had 88 per cent comprehension at this 
level of reading abilityo No credit was given to those students who 
scored 2J 1 9 or O items correcto A score of 4 was given no higher 
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weight than a score of Jo These two scores were combined and included 
to determine the percentage of the total number of pupils who were 
tested on that passage at that particular reading grade level. 
I ,•, 
To give further explanation9 the distribution of scores fol:' 
Passage Eight for Grade F.quivalent J.O was as follows: 
Number of Items 
Correct 
4 
3 
2 
1 
0 
Numbe!' of 
Pupils. 
2 
_ 9 11 
4 
0 
1 16 
Eleven students out of 16 students met the criterion of three or four 
correct itemsp or 69 per cent of the pupils in :teading grade-equiv-
al$!1t 10 were able to understand this passageo Tb.is grade equivalent 
failed to meet the limits of the criterion of 75 per cent comprehension 
and was considered too difficult for grade-level lOo 
Grade=equivalent seven and eight had one and two students!) respect= 
ivelyo Because of the small number involved in grade-equivalent seven 
and eight~ nei~her was used in sealing the difficulty of the paragraphso 
Table VII gives the comprehension percentage for the various para-
graphs using the eight different grade equivalents of 9, 10, 11, 12, 
13, 14, 15, and 16 and higher. 
Para-
graph 
TABLE VII 
COMPREHENSION PERCENTAGES OF READING GRADE LEVELS OF 12 
PASSAGES OF GENERAL PSYCHOLOGY TEXTBOOK MATERIALS 
9o0- lOaO-
Reading-prade !Zlyivaients 
11.0- 12,0- 13.0- 14.0- 15.0 ... 
Numbers 9.9 10.9 1L9 12.9 1.3.9 14.9 15.9 
n=l3 n=l6 n=25 n=64 n=96 n=86 n=59 
1 69 81* 84* 81* 90* 92* 93* 
2 85H 63 88* 89* 96* 95* 100* 
J 92* 94* 92-lf 97* 98* 98* 98* 
4 69 75* 80** 81* 81* 92* 95,i~ 
5 77* 6.3 60 83* 79* 85* 88* 
6 77* 69 60 77* 92-lf* 95* 91* 
7 62 75** 72 86-lf 9Jif 93* 100* 
8 62 69 76-lf 75-1rn 91* 94* lOQ-lf 
9 31 81* 76-lf 55 70 79* 71 
10 62 81-l} 76* 89* 98* 98* 100* 
11 .38 6.3 68 62 86* 86** 97* 
12 46 25 32 42 58 70 78** 
16.0+ 
94* 
100* 
97* 
97-lf 
94* 
97* 
97* 
94-l} 
85** 
100* 
97* 
85* 
;* and if* -- Paragraphs within the comprehension of the reading grade 
levels heading the columns. 
-lf* Paragraphs included in the statistical correlation. 
Statistical Correlation of Obtained Data 
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The product-moment coefficient of correlation may be thought of 
essentially as that ratio which expresses the extent to which changes in 
in one variable are accompanied by, or are dependent upon9 changes in 
a second variable. The variable of grade-equivalent was correlated 
with the variable of readability index obtained from passages in the 
Test of Comprehension. The two sets of variables have been analyzed 
by means of a product-moment correlation and are illustrated in 
Table VIII. 
TABLE VIII 
PRODUCT-MOMENT COEFFICIENT OF CORRELATION OF DATA OBTAINED 
FROM CORRELATING GRADE-EQUIVALENT LEVELS OF STUDENTS 
WITH READABILITY INDEX OF READING PARAGRAPHS 
Average Readability 
Grade Level Index 
x2 X y XY 
r 9'.5 7.78 73.910 90.44 
::.mo1~;6 9.27 98.262 112.36 · 
11.4 8.47 96.558 129.96 
12.5 9.22 115.558 156.25 
13.4 8.95 119.930 179.56 
14.4* 9.69 139.536 207.36 
15.4* 9.89 152.306 237.16 
16.6* 9.37 155.542 275. 56 
!X=l03 .8 ~Y=72.64 '!XY:=951.294 tc.~1388.46 
N = 8 
rxy = .7558 
* Extrapolated 
60:.5284 
85.9329 
71.7409 
85.0084 
80.1025 
93.8961 
97.8121 
87.7969 
~z; 662 0 8182 . 
This study was designed to test the experimental hypothesis that 
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no significant difference exists between the coefficient of correlation 
obtained in the original cross-validation of the Dale-Chall Readability 
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Formula and the coefficient of correlation obtained by correlating the 
readability index of a comprehension test with the reading-grade level 
of certain students enrolled in general psychology at Oklahoma State 
University who are able to answer three questions out of four on the 
test of comprehension. 'I'he coefficient of correlation and the mathe-
matical derivation of this product-moment correlation have been 
presented in Table VIII. A coefficient of .7558 was obtained. In 
the study in which the Dale-Chall Fornnila was reported (1948), these 
authors reported a coefficient of .90 in arriving at a cross-vali-
dation index. 
To test significance of the difference between two £ 1S requires 
that the £ 1 S be converted into Fisher's! function (Garrett, 1958). 
The formula for the .Standard Error of the difference between two z's 
is 
s. E.D :;:: s. E. z - I l + 
z !1 - -2 V Nl"'." 3 1 
where So Eo = 
z 
1 and Ni and N2 are the sizes of the two samples. 
/ N-3 
In the study under investigation N1 = 19, N2 = 8, &i = 1.47, and 
.&2 = 1. 00. From a conversion table it can be found that £' s of • 90 
and .76 correspond to ,&'s of 1.47 and 1.00, respectively. On sub-
stituting the data in the formula, it was found that 
S. E. (I.47 + 1 8-3 
=. 51 ( to two decimels) • 
Dividing .47 (i. e., 1.47 - 1.00) by .51, a Critical Ratio of .92 is 
obtained. A score of 2.08 is necessary to reach the .05 level of 
significance. Since the Critical Ratio score of .92 is well below the 
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required significance score of 2.08, results from data in this study 
demonstrate no significant difference. The null hypothesis cannot be 
rejected. '.Ihe null hypothesis is accepted. Based on the evidence froII+ 
this study, the cross-validation coefficient of correlation obtained 
by Dale and Chall (1948) and the cross-validation coefficient of 
correlation obtained in this present study do not really differ except 
by chanceo 
Summary 
Ten sections of General Psychology at Oklahoma State University 
were selected at random from the 35 sections available during the Fall 
Semester9 1961J and Spring Semester, 1962. The 396 stud:ents in these 
sections of general psychology were administered '.Ihe Nelson-Denny 
Reading Test and a Test of Comprehension constructed from general 
psychology textbook materials. The population included with the study 
was students enrolled in General Psychology drawn from six und.i:ir-
graduate colleges and one graduate college. The two tests·were admin-
istered two weeks apart for nine sections and three weeks apart for one 
section. 
The instrument used to measure reading achievement was The Nelson-
Denny Readil};g Test 9 1960 Revision. The 1939 form of this instrument 
received favorable reviews in Buros' Fifth Mental Measurement Yearbook. 
The coefficients reported in the manual for the 1960 revision were 
.830 when correlated with the American Council oil Education Test and 
.730 when correlated with the Co-operative English Test. These coef-
ficients seemed to be adequate for consideration of this instrument as 
a valid measure of reading-achievement level. The 1939 form had been 
used by Chall in preparing her cross-validation study, later reported 
as one of the criteria in the Dale-Chall Readability Formula. 
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If the results obtained from this present study were to yield data 
of value for future research and application in readability.i it seemed 
desirable that the criterion of comprehension be compared with studies 
reported in literature. Lorge, Flesch, and Chall used a criterion of 
75 per cent. Since an effort had been made to design this study simi-
lar to Chall 1 s 9 a criterion of 75 per cent comprehension was also usedo 
Stud:ent reading=achievement levels were correlated with readabil-
ity predictions of the passages in the Test of Comprehension, Grade-
equivalent groups were determined by The Nels~n-Denny Reading Test. 
The inclusion of a grade-equivalent above the criterion of 75 per cent 
was based on 75 per cent of the students within that grade-equivalent 
g~oup being able to answer three or four questions correctly on a par~ 
ticular passage. When the readability index of the Comprehension Test 
was correlated with the reading-achievement level of students partici-
pating in this study, a coefficient of correlation of .7558 was obtained. 
When the coefficient obtained by Dale and Chall in their original cross-
validation study was compared for significance to the coefficient obtained 
in this study, no significant difference existed. Results from data 
obtained in this present research reveal that when the Dale-Chall 
Readability Formula is used to evaluate general psychology textbook 
material used at Oklahoma State University, no significant_difference 
exists between the coefficient obtained when the original CD'.'Oss-valida-
tion study was reported and the coefficient obtained for this present 
study. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
General Summary of the Investigation 
This investigation eJC!amined the validity of the Dale-Chall Read-
ability Formula when this formula was used to predict reading-grade 
level difficulty of general psychology textbook material used at Okla-
homa State University. The null !IYPOthesis that no difference existed 
between the coefficient of correlation. obtained in the original cross-
validation of the Dal.e~hall Readability Formula and the coefficient of 
correlation obtained from data within this pres.ant study was tested. 
Students enrolled in ten randomly-selected sections of General Psy-
chology, five in. the Fall Semester9 1961, and five in the Spring 
Semester, 1962, were included in the sample population. Data from 396 
students were included in this present study. A reading test, ~ 
Nelsan-Demv_Reading_Test, 1960 Revision, and a Test of' Comprehension 
of general psychology textbook .materialwer..e adro1ni.stered to each 
student partipipating in this study. No less than 14 days .nt>r more 
than 21 days separated the administration of the reading test and 
the administration of the Test of .Comprehendo~. 
Smnmary of_ Test of Comprehension 
The T.est of pomprehension used to measure comprehension level of' 
each student consisted of 12 passages and 48 questions. Each of the 
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12 passages was followed by four multiple=choice questionso The instru-
ment used to measure comprehension level was constructed for use in this 
present stud.yo Item analysis for each separate question used in the 
Completed Test of Comprehension produced :i tem-valid.i ty index scores 
ranging from o 21 to 087 ~ which were above the minirmun index criterion 
for item analysis (Garrett~ 1959), 
The split-half technique for deterrr..ini.ng reliability was use¢lo 
The odd-,even split obtained a coeff::Lc:i.ent of correlation of "72560 
Correction of this Pierson£ by use of the Spearman-Brown Prophecy 
Formula revealed a coefficient of 084090 An r, of 08409 denotes high 
to very high relationship (Garrett~ 1958)0 Even though no appropriate 
criterion was available for correlation with the instrument used in 
this research 9 it has been shown stat:l.stically that the Test of Compre-
hension meets :tequirements of test construction and~ to the extent that 
it measures what it purports to measure (student comprehension of certain 
passages taken from the textbook used in general psychology at Oklahoma 
State University) 9 is a valid instrument and supports assumption three 
made in Chapter L 
Summary of the Readi.ng Test 
The reading test 9 The. Nelson;=))engz, Rs~ Test~ 1960 Revision, 
is a revised form Qf the original 1939 forrno Reviews by Traxler (1940) 
and Held (1939) show that the 1939 form had a val:i.di.ty index which 
compared favorably with other reading tests of that ti.me. The author 
of the 1960 revision reported validity coefficients of .830 and .?JOJ 
both high enough to denote high relationship with other tests measuring 
similar skillso This reading test reported norms identifiable as grade 
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levels. The data reported here substantiate the use of The Nelson-
Denny Reading Test, 1960 Revision, as an adequate criterion to measure 
reading-achievement level .;:ind support assumptions one and two made in 
Chapter I. 
Summary of Results 
The reading test separated the 396 students used in this study 
into 10 grade-equivalent groups, grade 7.0 through grade 16 and 
higher. Grade-equivalent groups from grade 9.0 through grade 16 
and higher were investigated for comprehension level of each passage 
of the Test of Comprehension. Correla.ting the readability index pf 
each passage with the read.ing-grade level of the grade-equivalent 
group in which 75 per cent of each group were able to answer three or 
four questions correctly obtained a coefficient of correlation of 
.7558. A coefficient of .7558 denotes high to very high relationship. 
When the null hypothesis was tes.ted, a Ori tical Ratio score of 
.92 was obtained. This score was well below the score of 2.08 required 
for .05 level of significance. The null hypothesis canno.t be rej ecteq.. 
No significant difference exists between the two coefficients. 
Concluding Statement 
The results of this sttldy have been presented.as an attempt to 
aid in the evaluation of readability of general psychology textbook 
material. No previous studies were found in the li4erature in which 
general psychology had been tested. Further investigations that have 
similar statistical designs as the method used in this investigation 
and obtaining coefficients that compare favorably with the coefficient 
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found in this present study will need to be completed before the reader 
can place too high level of confidence in the use of the Dale-Chall 
Readability Formula as a grade-level predictor when evaluating general 
psychology textbook material. Any general conclusions drawn beyond the 
scope of this present study would be premature and not statistically 
sound. 
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TEST OF COMPREHENSION 
Directions to students: This is a test to determine how well you are 
able to reacr-selected passages and answer questions that are asked 
about the passages. 
There are twelve reading passages in this test. Read a selection 
th~ough completely, then answer the questions following it. When 
you. have completed one passage, go to the next. Keep working until 
you have completed all twelve passages or until you are told to stop. 
You may look back at the mater.ial you have read, if you wish, in 
order to answer the questions correctly, but do not puzzle too long 
over any one question. Pass on to the neixt after a·rea.sonable effort. 
Mark all answers on the answer sheet. 
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PASSAGE ONE 
It is often said that man has five senses; sight, hearing, smell, 
taste, and toucho These five, however, are only the obvious ones 
we know we have from everyday experience.. In addition, there are 
several more that have been discovered by examining the organs of the 
body an:1 by experimenting with their function, The fifth of the com-· 
mon five is a skin touch. There are also sense organs in the muscles, 
tendons.s, and joints that afford a feeling of pressure withlhntthelcbogy. 
These organs are called kinesthetic receptors, arrl the sense they 
serve is kinesthesiso There are also, finally, other sense organs 
in the head associated with the hearing apparatus. These are called 
vestibular receptors; they respond to the force of gravity and to 
rotation of the head. They are the key sense organs ;i.n our sense of 
balance. The real count then is something like ten senses, rather 
than five. Some of these can be further subdivided into other senses. 
The sensitive elements of each sense organ are called receptors o 
A receptor is a cell that is specialized to respond to relatively 
small changes of a particular kind of energy .. Some receptors, those 
for sight and smell_, .for example, are really nerve cells that migrated 
out from the brain.and. became specialized for their particular func-
tiono 
Each of these responds primarily to a particular kind of physical 
energyo Smell and taste are chemical senses, for they respond to 
chemical energy.,· 
1. This passage is concerned with explaintng the: 
a. .common five senses. 
bo ten senses. 
c. sense organs. 
do kinesthetic receptors. 
2. Vestibular receptors respond toj 
ao electromagnetic energy. 
bo chemical energyo 
Co force of gravi tyo 
do thermal energy. 
3. The sense organs in the muscl.es, tendons, and joints are known as: 
. ao vestibular receptors. 
b. kinesthetic receptors. 
Co unspecialized receptors. 
do none of these. 
4. The number of senses whose receptors are associated with skin 
cells areg 
ao one. 
bo twoo 
Co threeo 
d. four. 
(Go on to next page) 
5 .. Balance is maintained through the: 
a. vestibular receptors. 
b. kinesthetic receptors. 
c. ten senses. 
d .. skin cells. 
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6. It is now believed that the number of senses in the human body is: 
a. five., 
b.. teno 
c. something like ten. 
d. more than teno 
7.. The nerve cells that migrated from the brain and become special-
ized are~ 
a. sight and smell. 
b. pain .. 
c. taste .. 
do hearing., 
8. There are mechanical senses. 
a .. ten .. 
b .. four .. 
c .. two. 
d .. five. 
PASSAGE TWO 
The inner ear is by far the most complicated of the three major 
parts of the ear. It consists of two kinds of sense organs, one 
concerned in the sense of balance, and the other in hearing. The 
organs for balance are called the vestibular sense organs and will be 
discussed later in this chapter. Because the structure for hearing 
is spiraled like a snail, it is called the cochlea, meaning snail 
shell., The cochlea has three different ducts or canals spiraling 
around together, separated from each other by membranes. Each duct 
is filled with fluid. Sound vibrations enter them from the ossicles 
of the middle ear through a membrane known as the oval window, located 
at the end of the vestibular canal, but too small to show in a draw= 
ing., Thus when a sound wave moves the ossicles back and forth, this 
movement is transmitted to the fluid of the cochlea. 
The important event that takes place in the cochlea is the 
stimulation of nerve cells -- called hair cells because they have hairs 
on their ends== located in the organ of Corti on the basilar membrane 
separating two of the canals.. Pressure changes of the fluid in the 
canals stimulate these hair cells, causing nerve impulses to be 
generated and to be conducted through the auditory nerve to the brain. 
The basilar membrane beneath the hair cells varies in width from 
one end of the cochlea to the other, and its width correlates with 
the frequencies of sounds to which the hair cells are most sensitive. 
It is narrowest at the end toward the oval window and becomes pro= 
gressively wider toward the other end. 
9. This passage is most concerned with explaining~ 
a~ sound vibrations. 
b., stimulation of nerve cells. 
c. the structure of the cochlea. 
d. the inner ear. 
(Go on to next page) 
10. The most complicated part of the ear is the~ 
a. outer ear. 
b. inner ear. 
co middle ear. 
d. area between the middle ear and the inner ear. 
11. The vestibular sense organs are: 
a. the organs used for hearing. 
b. contained in a bony structure. 
c. contained in a spiral structure. 
d~ the organs of balance. 
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12. The cochlea has three different ducts or canals spiraling around 
together, separated by: 
a. bones. 
b. fluid. 
Co membranes. 
d. nerve endings. 
13. When a sound wave moves the ossicles back and forth: 
a. this movement is transmitted to the fluid of the cochlea. 
b. this movement is transmitted to wax in the middle ear. 
c. the cochlea stimulates the fluid within it. 
d. the cochlea is sensatized. 
14. Nerv.~ impulses are g:enerated when: 
a. "sound strikes the outer ear. 
b. a change of _pressure in the fluid of the canal occurs. 
c. both a and q occur. 
d. neither a nor b occur. 
15. The most important event that takes place in the cochlea is: 
a. the stimulation of nerve cells. 
b. a change of fluid pressure. 
c. generation of auditory sounds. 
d. the brain receives a nerve impulse. 
16. The membrane beneath the hair cells that vary in width from one 
end of the cochlea to the. other is known as: 
a. the vestibular sense organ. 
b. the basilar membrane. 
c. the ossicles membrane. 
d., the oval window. 
PASSAGE THREE 
Women have a reputation for their ability to talk, and they 
deserve it. Girls, on the average, learn to talk at an earlier age 
than boys do. Later, when they can take intelligence tests, they 
do better on all tests involving the use of language. Thus, they are 
superior to men in verbal abilities. Closely related to this is the 
fact that they generally do b~tter on items involving social relations. 
Girls are also better on two other related kinds of abilities: 
perceiving details quickly and accurately and making quick, accurate 
manual movements. This may account, in part, for the fact that most 
women are employed in business and industrial work in clerical and 
secretarial jobs and also for the good record they made during the 
Second World War in many kinds of industrial jobs. Women also seem to 
have better immediate memories than men. You will recall that the 
Stanford-Binet has a series of numbers or words. On the average, women 
are better in these items than are men. (Go on to next·page) 
On the Stanford-Binet test, boys surpass girls on the items that 
involve spatial~ numericalJJ and mechanical tasks. Correlated with 
this is the fact that they do better on tasks involving the percep-
tion of spatial relationships, the comprehension of mechanical tools 
and machines, and mathematical ability. Boys are better in working 
with numbers and in numerical-reasoning tasks9 
We see» then» that men and women differ significantly in certain 
specific abilities .. These conclusions, reached from careful analysis 
of tests of ability~ fit in pretty well with popular conceptions of 
the difference in ability between men and womeno 
17. This passage is concerned primarily with: 
a. women 1 s ability to talko 
b. the fact that women score higher on some items of the 
Stanford-Binet test than do men. 
c. pointing out that men and women differ in certain abilities. 
d. the fact' that girls perceive details quickly and accurately. 
18. On the Stanford=Binet test, boys surpass girls im 
a. items that involve spatial tasks. 
bo items that involve numerical tasks. 
c. items that involve mechanical tasks. 
d. all the above items. 
19. Boys do better than girls on tasks that: 
a. involve spatial relationships. 
b. involve accurate manual movements. 
c. involve verbal abilities. 
d. involve social relationships. 
20. On tasks that require immediate memory: 
a. boys do better than girls. 
b. girls do better than boys. 
c. there is no difference between boys and girls .• 
d. it has not been determined whether boys or girls do better. 
2lo When girls take intelligence tests., they do better than boys 
on tests involvingg 
a. spatial tasks. 
bo mathematical ability. 
c. numerical reasoning. 
do the use of language. 
22. Girls surpass boys in: 
a,, comprehension of mechanical tools and machines. 
b. mathematical ability. 
c. perceiving details quickly and accurately. 
d. mechanical tasks. 
230 Girls, being better than boys in perceiving details quickly and 
accurately and making quick accurate movements, are able to 
fill successfully such jobs as: 
a. clerical tasks. 
bo mechanical tasks. 
c. mathematical tasks. 
d. spatial tasks. 
24,., The passage leaves little doubt that: 
a. boys are better than girls in all tasks. 
bor boys are better than girls in some tasks, 
c. boys are inferior to girls in all tasks. 
d. there is no measurable difference between boys and girls in 
any task. (Go on to next page) 
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PASSAGE FOUR. 
· The maze has long been a favorite instrument of psychologists 
for studying the learning processo A maze. is any apparatus consist-
ing of a series of paths and choice points between a starting position 
and the goal box or outleto Mazes for animals usually consist of 
alleys arranged in a pattern of Ys or Ts through which the animal 
swims, walks, or runso 
As an instrument for studying animal learning., the maze has one 
unique featureo It provides the opportunity to study serial learning; 
that is, learning a whole series of responses, not just one, leading 
up to a gqal. This raises some interesting questions and throws some 
light on the processes· involved in problem solvingo Otherwise, the 
maze requires instrumental learnipg just as a Skinner box does, but it 
also entails perceptual learningo Thus the maze combines serial learn-
ing -with two varieties of learning we have already studied. By 
analyzing the processes concerned in maze learning, we gain some under-
standing of the mechanisms of complex trial-and-error learning such 
.as are involved in human thinking and problem solving. 
The simplest possible way in which the learning of a maze might 
take place is that each response at a choice point (a left turn or a 
right turn) might become associated with the response just preceding 
ito 
25. 
27. 
28. 
29 .. 
This passage is concerned with explaining: 
a .. animal ways. 
b. · learning theory. 
c. instrumental learning. 
do mazes. 
The unique feature provided by the maze is: 
a •. the opportunity to study animal learning. 
b. the opportunity to watch animals run, swim, or walk. 
Co the opportunity to study instrumental learning. 
do the opportunity to study serial learning. 
Mazes us~ally consist of alleys arranged in a pattern of: 
ao Ts 
bo Ys 
Co Vs 
do a or bo 
Serial learning is: 
a. learning a response. 
bo learning a response after the initial response. 
Co lear~ing three responses. 
d. learning a series of responses. 
The maze combines types of learning. 
a. two 
bo three 
Co four. 
d. five 
Any appartus consistin~ of a series of paths and choice points 
between~ starting position and a goal or outlet is: 
a. a maze 
b. a Skinner boxo 
c. a device to measure learning .. 
do none of theseo (Go on to next page) 
310 Maze learning involves a response being associated with: 
a. the response just preceding it. 
b. the two responses preceding it. 
Co the three responses preceding it. 
d. none of these. 
32. Psychologists consider the maze a favorite for 
studying the learning process. 
a .. device 
b., mechanism 
c .. instrument 
d., box 
PASSAGE FIVE 
Groups of which we are members influence our behavior in various 
ways., but probably the strongest and most pervasive of the ways are 
group norms. A no:rrn.,i as the term implies, is a standard of behavior., 
but it is more than thato To understand exactly what it is we must 
refer again to the concepts of role and status. 
A role is the behavior expected of us in a particular status. 
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The accent should now be placed on the word nexpected .. 11 A group can 
expect certain behavior from us because it confers its disapproval on 
us if we do not do what is expected. Since most of us acquire a need 
for social approval, and hence do not wish to incur disapproval, we do 
what is expected of us. In a word, we conform to our group's expec-
tations. 
Group norms seem to emerge, like statuses and social structure, 
wherever a group is formed. A group exists whenever there is any 
interaction between individuals., By interaction we mean any conver-
sation.9 exchange of goods and services, or any joint efforts which 
could tend to cast group mem ters into any kind of status. The longer 
people interact, and the more they interact, the more they tend to 
adopt common ways of interpreting the world and common standards for 
the behavior of each group member •. In other words., group norms to 
which individuals feel a pressure to conform develop whenever there 
is any kind of continued interaction among people. 
330 A standard of behavior isg 
a .. a mean., 
b. a norm .. 
Co an average~ 
d.. a median., 
34. Before a group can exist there first must be: 
a. interest of the individuals. 
b. conformity by some of the individuals. 
c .. interaction b,etween individuals. 
d .. common behavior .. 
35. The expected behavior of a person in a particular status is 
known asg:: 
a. roleo 
b. conformity to group standards. 
c~ emerging leadership$ 
d~ seeking status .. (Go on to next page) 
36. Group norms develop only when there is: 
a. conversation. 
b. interaction between individuals. 
Co comm.on interpretation _in communication. 
d •. continued interaction among people • 
. 37 .. A group can expect certain behavior from its members because: 
a .. it shows disapproval when members disobey rules. 
b. it sets up norms for the group1• 
c. it rewards the group. · 
d .. none of these. 
38 .. • A need for social approval for .most of us is: 
a • . ac'i1,1i red • 
b., inherited., 
c. dete:rmined by parents. 
d .. dete:rmined by teachers. 
39 .. · Group nor.ms: 
a. are determined by society. 
b. are deter.mined by g;roup leaders. 
c •. emergeo 
d. :n.One of these. 
40. Because we w.i.sh to be liked by our group: 
a. we conform to our ~roup's expectations. 
b. we interact between individuals. 
Co we exchange goods qr services. 
C:,.. we propose new types of behavior. 
PASSAGE SIX 
From psychological studies of the nervous system and of bodily 
changes in emotion, we know. that the changes that occur are initiated 
by a part of the nervous system called the autonomic system. The 
changes are therefore called ·autonomic changes. · 
The autonomic syste~ cqnsists of many nerves leading from the 
brain and spinal column Out to the various organs of the body, 
incluqing particularly the blood vessels serving both the interior· 
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and e:11:terior muscles. The autonomic system has-two parts which usually 
work in opposition to each gther. One part., t:tj.e sympathetic system; 
increases the heart rate and blood pressure and distributes blood to 
the exterior muscles. It is this part that comes into play when we 
become emotional==Or at least when we become fearful or angr~. The 
other part of the system is called the parasymapathetic system. It 
tends to be active when we are calm and relaxed. It does many things 
that., taken togetherj build up and conserve the body's stores of 
energy. For example, it decreases the heart rate, reduces blood 
pressure, ar.rl diverts blood to the digestive tract. 
When the sympathetic part of the autonomic system steps up its 
discharges 9 as it does in emotion, it produces several symptoms that 
are worth noting. One set of symptoms concerns the circulation of 
blood. The blood vessels serving the stomach, intestines, and inter~ 
ior of the body tend to contract in emotion, while tho_se serving the 
exterior muscles of the trunk and limbs tend to become larger. In 
·this way, blood is diverted from digestive functions to muscular 
(Go on to next page) 
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functionsj/ ,and the body is thus prepared for action that may involve 
great muscular activity .. At the same time, nervous impulses to the 
heart make it beat harder and faster, which means that the blood 
p;ressure goes up and the pulse rate is quickened.. Thus more blood is 
pumped through the circulatory system to the muscles., 
Besides producing changes in circulation, the sympathetic system 
produces several other bodily changes in emotion , • Perhaps, when you 
have been afraid» you have felt some of them yourself., One is a 
change of breathing. 
41., 
44 .. 
45., 
46~ 
This passage is involved with expl~in;i:;ng the function of the: 
a. central nervous system. 
b. autonomic nervous system~ 
c~ sympathetic nervous system., 
d.. parasympathetic nervous s~rstemo 
Bodily changes occurringdurihg emotional reactions are'initiated 
by theg 
a., central nervous system. 
b~ autonomic nervous system~ 
c. endocrine glandso 
d. spinal column. 
The nervous system(s) responsible for increased heart rate is: 
a .. the sympathetic system. 
b~ parasympathetic system~ 
c .. the central nervous system. 
d., both a and b. 
The nervous system(s) responsible for build up and conservation 
of the bodyis stores of energy is the: 
a. parasympathetic system. 
b. sympathetic system~ 
Ce central nervous systemo 
· d. both b and c .. 
The nervous system( s) in charge of body functions when the body 
is at rest is theg 
a .. sympathetic system. 
b9 parasympathetic system. 
c.. central nervous system. 
d., none of t,hese,. 
A symptom of the sympathetic system isi 
a~ reduced blood pressure .. 
b., decreased heart rate. 
c. decrease in size of exterior muscles .. 
d., contraction of blood vessels in the stomach~ 
When the sympathetic part of the autonomic nervous system steps 
up its discharges, it: 
a., causes an inc.rease in blood pressure .. 
bo causes more blood to flow to the stomache 
c .. causes less blood to be pumped to the muscles~ 
d .. all of above .. 
(Go on to next page) 
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48. The nervous system consisting of two opposing parts is: 
a. the autonomic nervous system. 
b. the central nervous system. 
c. the sympathetic nervous system. 
d. the parasympathetic nervous system. 
PASSAGE SEVEN 
In order to understand physiological drives we should know the 
meaning of a concept called homeostasis. This is the tendency of the 
body to maintain a balance among internal physiological conditions. 
Such a balance is essential for the individual's survival. Body tem-
perature must not get too high or too low. Blood pressure must not 
rise or fall beyond certain limits. The blood must not get to acidic 
or alkaline; it must not contain too much carbon dioxide; it must not 
become too concentrated; it must have a certain amount of sugar in it. 
If these limits are exceeded., the individual becomes. sick and he.may 
die. Physiologists have discovered that many homeostatic mechanisms 
are involved in keeping conditions within normal limits. Consider, 
for example, the control of body temperature. Normal body temperature 
usually stays near that point because the body can cool or heat itself. 
If a person's body temperature tends to get too high., he perspires and 
the resultant evaporation of liquid cools the body. If his temper-
ature threatens to fall» he shivers and steps up his metab.olism. 
Shivering burns the body's fuel faster and thus generates extra heat. 
In addition, many animals can insulate themselves against heat loss 
by fluffing their fur and creating a dead-air space around their skin. 
All that is left of this mechanism in human beings, however, is the 
goose pimples one gets when he is too cold. 
Physiological mechanisms take care of many of the problems of 
maintaining a homeostatic balance, but the body also makes use of 
regulatory behavior==behavior that has the effect of regulating inter~ 
nal physiological conditions--to maintain or restore the balance. 
Such regulatory behavior is behavior that is instrumental in satisfy. 
ing physiological needs. When the body becomes depleted of water or 
food, for example, it cannot maintain a balance by calling on its 
physiological mechanisms. Rather it must obtain more water and food 
from the outsideo It does this through motivated behavior that normal-
ly succeeds in procuring more water and food,; after that, the homeo-
static balance is restoredo The important point, then, is that 
physiological mechanism for maintaining homeostatic balance within 
the body. 
49. This passage is concerned with the explanation of: 
a. physiological needs. 
b. internal physiological conditions. 
c,. balance among internal physical conditions. 
d. metabolism. 
( Go on to next page) 
50. When the_limitf? of blood sugar are exceeded, the person: 
a. becomes sick. 
b. has exeess energy. 
c. stores unused energy. 
d. is short of energy. 
51. Homeostasis may best be explained as: 
a. control of body temperature. 
b. the tendency of the body to maintain a balance l:j.IllOng 
internal physiological conditions. 
c. physiological mechanisms to take care of the problems of 
depletion of food and water. 
d. motivated behavior. 
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52. Physiological mechanisms take care of the problems of··maintaining: 
a. motivated behavior. 
b • homeo s ta ti.c balance • 
c. individual aurvival. 
d. both band c. 
53. Regulatory behavior is: 
a. not motivated by a desire to be comfortable. 
b. instrumental in satisfying physiological needs. 
c, instrumental in satisfying·psychological needs. 
d. ins.trumental in satisfying emotion~l needs. 
54. Cooling takes place when: 
a. a body perspires. c. a body shivers. 
b. perspiration evaporates. d. body fuels burn faster. 
55. Insulation against heat loss is accomplished by: 
a. burrowing in the ground by animals. c. fluffing hair~ 
b. insulating nes_ts. d. all of these. 
56. Body fuels are burned faster when a person: 
a. shivers. c. · rests. 
b. perspires. d. none of these. 
PASSAGE EIGHT 
For a long time it was thought that neurosis and psychosis were 
two completely different kinds of disorders. 11 0nce a neurotic, never 
a psychotic" was almost an' axiom. J3y this, it was meant that neurosis 
and psychosis were such different reactions that they could not develop 
in the same person. Today we are not so sure about this. Certainly 
many patients encountered in clinical practice are difficult to class-
ify and appear to be somewhere in between. 
In principle 9 however, we can make a distinction. Whereas the 
neurotic individual.is characterized by anxiety or strenuous defense 
against anxiety, the psychotic individual is typically one who has 
lost considerable contact with reality. He may simply withdraw and 
(Go on to next P;age) 
fail to respond to things going on around him. Or he may be so 
excited or depressed that his reactions are quite inappropriate to 
circumstances. In many instances, his thought processes may be 
seriously disturbed by delusions and hallucinations. In any case, he 
tends to live in a world of his own rather than in the real world 
around him. For this reason, psychosis is more sever than neurosis, 
and the psychotic person is more likely to require hospitalization 
and protective care. Most of the' inmates of our mental hospitals, 
particularly those who stay a lo~g time, are psychotic, not neurotic, 
individuals. · · 
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Psychotic reactions are classified into two categories: func-
tional and organic. The functional psychoses are generally considered 
psychological in origin, though some of the data on the inheritance of 
functional psychoses raise doubts about this. The organic psychoses 
are those known to be caused by organic agents, such as the syphilis 
germ, degenerative changes in old age, alcoholism, and.. the like. As 
psychologists» we have a greater interest in the functional psychoses. 
These may be described under three main headings: affective reaction, 
paranoid reactions, and schizophrenic reactions. 
57. Functional psychoses may be described by all of the following 
items except: 
a. affective reaction. 
b. schizophrenic reaction. 
c. schismatic reaction. 
d. paranoid reaction. 
58. Functional psychoses are generally considered to be 
----in origin. 
a. psychologicalo 
b. physiological. 
c. neurological. 
d. none of these. 
59.. An organic agent that is known to cause psychoses is: 
a. paranoia.. 
b .. manic. 
c.. alcoholic • 
d. schizophrenic. 
60. According to the passage, the individual who is characterized 
by anxiety may be considered: 
a. psychotic. 
b. hebephrenic. 
c .. catatonic. 
d., neurotic. 
61. The individual who withdraws and fails to respond to things 
going on around him may be characterized as: 
a. depressed. 
b., psychotic. 
c. neurotic .. 
d. axiomatic. 
(Go on to next page) 
620 When one compares psychosis with neurosis, psychosis is: 
a. not as severe. 
b. nearly as severe. 
c .. more severe .. 
do about the same severity .. 
63 .. It is now known that: 
a .. neurosis and psychosis are two different kinds of disorderso 
b. neurosis and psychosis are the same kind of disorders. 
c~ neurosis and psychosis may be two different kinds of 
disorders. 
do neurosis and psychosis may appear to be in the same person. 
64. Psychotic reactions may be class:i.fied as: 
a .. organic., 
b., inorganic. 
Co functional9 
do both a and Co 
PASSAGE NINE 
84 
A photograph of the human brain is more a picture of the cerepral 
cortex than of anything else., because the cortex incloses almost all 
the forebrain and midbrain_. The cortex, as the picture shows., is like 
a rumpled piece of cloth that has many ridges and valleys. Anatomists 
call one of these ridges a gyrus (plural, gyri); a valley or crevice 
is somethimes called a sulcus (plural, sulci) and sometimes a fissure. 
The large sulci or fissures can be used to mark off the cerebral 
cortex. Along the mid.line dividing the brain into two symmetrical 
halves, called cerebral hemispheres., is the longitudianl fissure. Run ... 
ning from this fissure across the top and down the sides of the two 
hemispheres is the central sulcus. All the cortex in front of this 
fissure is called the frontal lobe, and this lobe may be considered 
the expressive part of the brain because it contains motor centers for 
controlling movements and actionsc The cortex behind the central, 
sulcus has teen called the receptive part of the cortex, because it 
contains the centers at which incoming sensory impulses arrive .. (There 
are certain exceptions to these statements, but they serve as a reason-
ably good way of di vi ding the functions of the cerebral cortex) .. 
Finally» along the side of each hemisphere is a crevice known as the 
lateral sulcus., The cortex below it and to the side of it makes up 
the temporal lobeo There are still two other lobes of the cerebral 
cortex, making four lobes in all, that are not set off by any major 
fissures. There are the parietal lobe and occipital lobe. The 
parietal lobe lies immediately behind the central sulcus, and the 
occipital lobe is the cortex lying under the back of the skull. The 
functions of these various lobes will be described in the next chapter. 
(Go on to next page) 
650 This passage is concerned with explaining: 
a., a photographo 
b •. the cerebral cortexe 
Ce the fissures of the brain., 
d. the sulci of the brain. 
66 .. There are lobes in the cerebral cortex. 
a. six 
b., eight 
Co two 
d. four 
67., The parietal lobe lies: 
a. below the temporal lobe. 
b. below the occipital lobe. 
c9 in front of the frontal lobe. 
d. behind the frontal lobe., 
689 The expressive part of the brain is found in: 
a. the frontal lobe., 
bo the parietal lobeo 
Co the occipital lobee 
d. the temporal lobeo 
69,. The receptive part of the cortex is found in the: 
a~ frontal lobe. 
b. parietal lobeo 
c~ occiptial lobe. 
d., temporal lobe., 
70. The cerebral hemispheres are divided by: 
a. the central sulcus~ 
b~ the lateral sulcus .. 
Co the longitudinal fissures. 
de the major fissure. 
71. The name give to the ridges of the cerebral cortex is: 
a., gyrL 
b., sulcus., 
c. fissure,. 
d. lobe .. 
72. The lobe in front of the central sulcus is known as: 
a 9 the parietal lobe~ 
b.. the occipital lobe., 
c. the frontal lobe., 
d. the temporal lobe. 
(Go on to next page) 
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PASSAGE TEN 
There.is one kind of feeble-mindedness which is inherited and is 
known to be oue to a defect in the internal environment. This is 
phenylpyruvic oligophrenia. It is relatively rare, but its genetic 
mechanism is reasonably clear. It.seems to be caused by a single 
defective gene which is responsible for an enzyme necessary to utilize 
phenylpyruvic acid. This acid is a product in the brain1 s burning of 
fuel. Ordinarily it is disposed of by a chemical reaction controlled 
by a specific enzyme. If this reaction is blocked and the acid 
accumulates in the brain, the result is that the individual is feeble-
minded. The diagnostic sign of such feeble-mindedness is excretion 
of phenylpyruvic acid, for some accumulated acid finds its way to the 
kidney, and individual who excrete it are without exception feeble-
minded. 
The internal environment is also clearly involved in another type 
of feeble-mindedness, cretinism. In this case, the deficiency is in 
the thyroid hormone. As we have already pointed out the thyroid 
hormone regulates the rate of metabalism--the utilization of energy--
and when it is deficient the brain and other tissues of the body can-
not grow or function normally. The child suffering this deficiency 
becomes a cretin--a feeble minded dwarf with a potbelly and thick, 
rough skin. Fortunately, we are able to recognize this disease reason-
ably early and to administer thyroid hormones to alleviate it. Some 
of the effects of thyroid deficiency on brain function are probably 
irreversible, especially if the deficiency is severe, but hormone 
therapy helps the cretin to develop more normally and to have mO~e 
nearly normal intelligence than he would otherwise. Thyroid defic-
iency can develop in adults as well as in children. Then it is called 
myxedema. 
73. In feeble-mindedness caused by phenylpyruvic oligophrenia the 
diagnostic sign isg 
a. large heado 
bo acid in urineo 
Co a small.heado 
d. short stubby fingerso 
74. Phenylpyruvic oligophrenia is caused 9y: 
a. heredityo 
bo indigenous defectso 
c. a defect in the internal environmento 
do a defect in the external environment. 
15. Phenylpyruvic oligophrenia is: 
a. common. 
b. found ofteno 
Co relatively commono 
do relatively rare. 
(Go on to next page) 
76. Cretinism is caused by: 
a. a deficiency in the pituitary hormones. 
b. a deficiency in the tjlyroid hormone. 
c. a deficiency in the adrenal hormones. 
d. a deficiency in the gonadatropic hormones. 
77. A cretin is a feeble-minded: 
a .. giant. 
b. person of above average height. 
c. person of average height. 
d. dwarf. · 
78.. Treatment' of the cretin by hormone therapy: 
a. helps the cretin have nearly normal intelligence. 
b. helps the· cretin have average intelligence. 
c. helps the cretin have above average intelligence •.. 
d. does not help the cretin. 
79. The thyroid hormone: 
a. regulates the rate of metabolism. 
b. regulates the rate of growth. 
c. regulates the age at which puberty starts. 
d. regulates the rate of learning, 
80. Wheri a thyroid deficiency develops in adults it is called: 
a. noxema .. 
b. eczema. 
c. myxedema .. 
do cretinism .. 
PASSAGE ELEVEN 
Also of aid iri understanding individual persons is the concept 
of syndrome. This term refers to a pattern of causes and symptoms of 
disease. In the field of personality it means a pattern of causes 
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and characteristics of the personality. Although each individual's 
personality is unique; a person may display a syndrome which is sim-
ilar in many respects to the pattern of characteristics found in other 
individuals .. 
Several personality syndromes have been described and measured. 
In fact., one purpose of some personality tests is to detect such syn-
dromes. For example, a hypochondriacal syndrome, which may consist 
of many specific characteristics, is one of abnormal concern over 
bodily health .. A psychastnenic syndrome is characterized by excessive 
doubt, compulsions, obsessions and unreasonable fears. Another syn-
drome., called the authoritarian personality, is marked by highly con-
ventional behavior, desire for power, hostility, prejudice., and 
intolerance. This kind of personality pattern appears to have its 
cause in rejection or excessive domination of a child by his parents. 
Our use of the concept of syndrome does not imply, as it might 
seem to, the classification of people into types., which we criticiz·ed 
earlier in this chapter. Not everyone has a personality syndrome, 
(Go on to next page) 
88 
and hence syndromes cannot be used to classify people. The idea of 
the syndrome is that some personality characteristics tend to be highly 
correlated and thus are similar to those of other individuals. If we 
are aware of a syndrome, when it exists, we have a better ove;r-.all 
understanding of a person than we would otherwise have. 
81. This passage is most concerned with explaining: 
a. the meaning of personality. 
b. the classification of personality into types. 
c. the concept of syndrome. 
d. the hypochondriacal syndrome. 
82. According to the passage: 
a. everyone has a personality syndrome. 
b. most everyone ~as a personality syndrome. 
c. not everyone has a personality syndrome. 
d. few have personality syndromes • 
. 83. We have a better understanding of a person when we:: 
a. are aware of a syndrome. 
b. can classify him into personality types. 
c. can recognize his uniqueness. 
d. understand his personality type. 
84. The idea of the syndrome is that some personality characteristics 
tend: 
a. to be negatively correlated. 
b. to be highly negatively correlated. 
Co to be highly correlated. 
do to show no correlation. 
85. The concept of syndrome refers to: 
a. similar traits of individuals. 
b. classification of people into types. 
c. the etiology of disea$e. 
d. a pattern of causes and characteristics. 
86. A person may display a syndrome whi.ch is the pattern 
of characteristics found in other individuals. 
a. exactly like 
b. nearly like 
c .. completely opposite 
d. similar to 
87. The syndrome characterized by excessive doubt is known as: 
a. psychasthenic. 
b. authoritarian. 
c. Strauss 
d. hypochondriacal. 
88. The syndrome concerned with health is known as: 
a. psychasthenic. · 
b. authoritarian. 
c. · Strauss .. 
d. hypochondriacal. 
(Go on to next page) 
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PASSAGE TWELVE 
Almost every organ of the body has some connection with behavior 
to the extent that its function is required for the well-being of the 
individual9 Some organs, however, are directly involved in ::responding 
to a stimulus. These organs are the sense organs, the nervous system, 
and the effectors. Sometimes these three parts of the stimulus= 
response mechanism a.re referred to respectively as the receptors, 
adjusters, and effectors. Effectors are of two general types: the 
muscles and the glands .. As indicated elsewhere, the effector glands 
are of two kindsg the exocrine or duct glands such as the salivary 
glands, which empty their secretions into cavities of the body, and 
the endocrine or ductless glands, such as the thyroid gland., which 
empty their secretions into the blood stream. The endocrine glands 
are the glands of greatest interest to use because they have widespTead 
effects on behavior~ 
Not all, though nearly all, of the endocrine glands have nervous 
connections. Hence not all are effectorso Apart., however, from 
whether or not they are effectors, their secretions circulating in 
the blood stream can affect, by stimulation or inhibition, the func-
tioning of other glands. Their secretions can also affect, as we 
shall see shortly, the activities of many other tissues., including 
particularly the nervous system and the muscles. They consequently 
provide a kind of internal environment for the various organs of the 
body~ Internal environment refers to all those chemical., temperature, 
and stimulus conditions with the body that form an environment for its 
organs, just as the atomosphere and the external world of stimuli 
constitute the external environment of the organism. 
89. This passage is concerned with explaining: 
a., organs., 
b .. the nervous systemo 
c .. behavior .. 
d .. glands., 
90., Type (s) of effectors are~ 
a. muscles., 
b .. glands~ 
Co neither a nor b., 
do both a and b., 
91c The stimulus=response mechanisms are referred to asg 
a. receptors., 
b.. effectors .. 
c. adjusto rs., 
d. all of these. 
92., The organs that empty their secretions into cavities of the 
body areg 
a .. exocrine glands,. 
b., duct gland.so 
c.. endocrine glands., 
d. either a or b. 
( Go on to next page) 
93., The thyroid gland isi 
a .. an exocrine glan:i .. 
b.. a duct gland .. 
o .. an endocrine gland. 
d.. none of these~ 
94 .. Glands of greatest interest because of effects on behavior are: 
a.. exocrine glands .. 
bo duct glands .. 
c .. endocrine glands. 
c~ all of the above .. 
95.. Glands providing an internal environment for the various organs 
of the body areg 
a.. exoc:rine glands .. 
b.. duct glands. 
c.. endocrine glands .. 
d.. none of these. 
96 .. According to the passage, some organs in 
behaviori 
a.. are little involved .. · 
b .. are equally involved. 
c. more involved~ 
d., invoJ,.ved completely. 
(End of test) 
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APPENDIX B 
COMPLETED TEST OF COMPREHENSION TO 
OBTAIN DATA FOR THE STUDY 
91 
TEST OF COMPREHENSION 
Directions to students: This is a test to determine how well you are 
able to reacr-selected passages and answer questions that are asked 
about the passage so 
There are twelve reading passages in this test. Read a selection 
through completely, then answer the questions following it.. When 
you have completed one passage, go to the next. Keep working until 
you have completed all twelve passages or untiLyou are told to stop. 
You may look back at the material you have read, if you wish, in 
order to answer the questions correctly, but do not puzzle too long 
over any one question. Pass on to the next after a reasonable effort. 
Mark all answers on the answer sheet. 
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PASSAGE ONE 
It is often said that man has five senses: sight, hearing, smell, 
taste, an:l. touch. These five., however., are. only the obvious ones 
we know we have from everyday experience. In addition., there are 
several more that have been discovered by examining the organs of the 
body and by experimentirig with their function. The fifth of the com-
mon five is a skin touch. There are also sense organs in the muscles., 
tendons., an:l. joints that afford a feeling of pressure within the body. 
These organs are called kinesthetic receptors., and the sense they 
serve is kinesthe.sis. There are also, finally, other sense organs 
in the head associated with the hearing apparatus. These are called 
vestibular receptors; they respond to the force of gravity and to 
rotation of the:head. They are the key sense organs in our sense of 
balance., The real count then is something like ten senses, rather 
than five. , Some of these can be further subdivided into other senses. 
The sensitive elements of each sense organ are called receptors. 
A receptor is a cell that is specialized to respond to relatively 
small changes of a particular kind of energy. Some receptors, those 
for sight and smell, for example, are really nerve cells that migrated 
out from the brain and became specialized for their particular func-
tion. 
Each of these responds primarily to a particular kind of physical 
energy. Smell and taste are chemical senses, for they respond to 
chemical energy. Five senses--touch., pain, kinesthesis., the ves-
tibular sense, and hearing--are mechanical senses, for some kind of 
mechanical energy is required to activate them. The pain sense, how-
ever, may also be stimulated by extre:rres of chemical and thermal 
energy. The remaining sense., sight., responds to electromagnetic 
energy .. 
1. It is now believed that the number of senses in the human 
body is: 
a. five. 
b. ten. 
c. something like ten. 
d.. more than ten. 
2.. Balance is maintained throught the: 
a... vestibular receptors .. 
b. kinesthetic receptors. 
c. ten senseso 
d.. skin cells. 
3. The sense organs in the muscles, tendons, and joints are known as: 
a. vestibular receptors. 
b., kinesthetic receptors. 
c. unspecialized receptors. 
d.. none of these. 
(Go on to the next page) 
4 .. Vestibular receptors respond to: 
a. electromagnetic energy. 
b.. chemical energy. 
c. force of gravity. 
d. thermal energy. 
PASSAGE TWO 
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The inner ear is by far the most complicated of the three major 
parts of the ear .. It consists of two kinds of sense organs, one 
concerned in the sense of balance, ·and the other in hearing. The 
organs for balance are called the vestibular sens.e organs and will be 
discussed later in this chapter. Because the structure for hearing 
is spiraled like a snail, it i.s called ·the. cochlea, meaning snail 
shello The cochlea has three different ducts or canals spiraling 
around together, separated from each other by membranes. Each duct 
is filled with fluid. Sound vibrations enter them from the ossicles 
of the middle ear through a· membrane known.as "the oval window,· ( · 
located at the end of the vestibular canal, but too small to show in 
a drawing~ Thus when a sound wave moves the ossicles back and forth, 
this movement is transmitted to the fluid of the cochlea. 
The important event that takes place in the cochlea is the 
stimulation of nerve cells-~called hair cells because they have hairs 
on their ends=~located in the organ of Corti,on the basilar membrane 
separating two of .. the canals. ·Pressure changes of the fluid in the 
canals stimulate these hair cells, causing nerve impulses to be 
generated and to be conducted through the auditory nerve to the brain. 
The basilar membrane beneath,the hair cells varies in width from 
one end of the cochlea to the other, arrl its width correlates with 
the frequencies of sounds to which the hair cells are most sensitive. 
It is narrowest at the end toward the oval window and becomes pro-
gressively wider toward the other end, 
5 .. The membrane beneath the hair cells that vary in width from one 
end of' the cochlea to the other is known as: 
a. the vestibular sense organ. 
b. the basilar membrane. 
c. the ossicles membrane. 
do the oval winqow. 
6. When a sound wave moves the ossicles back and forthj 
ao this movement is transmitted to the.fluid of the cochlea. 
b~ this movement is transmi.tted to wax in the.middle ear. 
c. the cochlea stimulates the fltlid within it. 
do the cochlea is sensatized. 
7. The cochlea has three different ducts or canals spiraling around 
together, separa~ed by: 
a.. bones. 
b .. fluid .. 
Co membranes. 
d. nerve endings. 
(Go on to next page) 
80 The most complicated part of the ear is the: 
a. outer ear., 
b,. inner ear., 
c., middle ear .. 
d., area between the middle ear and the inner ear9 
PASSAGE THREE 
Women have a reputation for their ability to talk, and they 
deserve it .. GirlsJ on the average, leani to talk at an earlier age 
than boys do., Later~ when they can take intelligence tests, they 
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do better on all tests involving the use of language. Thus, they are 
superior to men in verbal abilitieso Closely related to this is the 
fact that they generally do better on items involving social relations .. 
Girls are also better on two other related kinds of abilities: 
perceiving details quickly and accurately and making quick, accurate 
manual movements .. This may account, in part, for the fact that most 
women are employed in business and industrial work in clerical and 
secretarial jobs and also for the good record they made, during the 
Second World War in many kinds of industrial jobs., Women also seem to 
have better immediate memories than men.. You will recall that the 
Stanford-Binet has a series of numbers or words., On the average, women 
are better in these i terns than are men. 
On the Stanford-Binet test, boys surpass girls on the items that 
involve spatial, numerical, and mechanical tasks. Correlated with 
this is the fact that they do better on task involving the percep-
tion of spatial relationships, the comprehension of mechanical tools 
and machines~ and mathematical ability.. Boys are better in working 
with numbers and in numerical-reasoning tasks"' 
We see.11 thenJ that men and women differ significantly in certain 
specific abilities., These conclusions, reached from careful analysis 
of tests of ability9 fit in pretty well with popular conceptions of 
the difference in ability between men and women., 
9 .. On the Stanford=Binet test, boys surpass girls in: 
a., items that involve spatial tasks., 
bo items that involve numerical taskso 
c. items that involve mechanical tasks., 
d. all the above items. 
10., Boys do better than girls on tasks thatg 
ao involve spatial relationshipsc 
bo involve accurate manual movements., 
c. involve verbal abilities .. 
do involve social relations~ 
11. When girls take intelligence tests 9 they do better than boys on 
test involving g 
a. spatial taskso 
bo mathematical ability~ 
c .. numerical reasoning. 
d. the use of language. 
(Go on to next page) 
12. Girls, being better than boys in perceiving details quickly 
and accurately and making quick accurate movements, are able 
to fill successfully such jobs as: 
a. clerical tasks. 
b. mechanical tasks. 
c. mathematical tasks. 
d. spatial tasks. 
PASSAGE FOUR 
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The maze has long been a favorite instrument of psychologists 
for studying the learning process. A maze is any apparatus consist-
ing of a series of paths and choice points between a starting position 
and the goal box or outlet. Mazes for animals usually consist of 
alleys arranged in a pattern of Ys or Ts through which the animal 
swims, walks, or runs. 
As an instrument for studying animal learning, the ma~e has one 
unique feature. It provides the opportunity to study serial learning; 
that is learning a whole series of responses, not just one, leading 
up to a goal. This raises some interesting questions and throws some 
light on the processes involved in problem solving. Otherwise, the 
maze requires instrumental learning just asa Skinner box does, but it 
also entails perceptual learning. Thus the maze combines s~rial learn-
ing with two varieties of learning we have already studied. By 
analyzing the processes concerned in maze learning, we gain some under-
standing of the mechanisms of cbmplex trial-and error lea:rning such 
as are involved in human thinking and problem solving. 
The simplest possible way in which the learning of a maze might 
take place is that each response at a choice point (a left tum or a 
right turn) might become associated with the response just preceding 
it. 
13. The unique ~eature provided by the maze isz 
a. the opportunity to study animal learning. 
b. the opportunity to watch animals run, swin, or walk. 
c. the opportunity to study instrumental learning. 
d. the opportunity to study serial learning. 
14. Maze learning involves a response being associated with: 
a. the response just preceding it. 
bo the two responses preceding it. 
c. the three responses preceding it. 
do none of these. 
1.5. Serial learning is: 
a. learning a response. 
b., learning a response .µ'ter the original respo.nse. 
c. learning three responses. 
d. learning a series of responses. 
(Go on to next page) 
16. Mazes usually consist of alleys arranged in a pattern of: 
a. Ts 
b. Ys 
c. Vs 
d.. a or b 
PASSAGE FIVE 
Groups of which we are members influence our behavior in various 
ways, but probably the strongest and most pervasive of the ways are 
group norms. A. norm, as the term implies., is a standard of behavior., 
but it is more than that. To understand exactly what it is we must 
refer again to the concept of role and status. 
A role is the behavior expected of us in a particular status. 
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The accent should now be placed on the word 11expected.n A group can 
expect certain behavior from us because it confers its disapproval on 
us if we do not do what is expected. Since most of us acquire a need 
for social approval., and hence do not wish to incur disapproval, we do 
what is expected of us. In a word., we conform to our group's expec-
tations. 
Group norms seem to emerge, like statuses and social structure, 
wherever a group is formed. A group exists whenever there is any 
interaction between individuals. By interaction we mean any conver• 
sation, e:xchange of goods and services., or any joint efforts which 
could tend to cast group members into any kind of status. The longer 
people interact, and the more they interact, the more they tend to . 
adopt common ways of interpreting the world and the common standards ::· 
for the behavior of each group member. In other words, group norms to 
which individuals feel a pressure to conform develop whenever there 
is any kind of continued interaction among people. 
170 Group norms: 
a. are determined by society. 
b. are determined by group leaders. 
c" emerge. 
d. none of these. 
18. A group can expect certain behavior from its members because: 
a. it shows disapproval when members disobey ruleso 
b. it sets up norms for the group. 
Cc. it rewards the group. 
de none of these. 
19. Because we wish to be liked by our group: 
a. we:. comf6mrwto· qu!D'!J~toup:'~scezj)eG.tations. 
b. we interact between individuals. 
c. we exchange goods or services. 
d. we propose new'types of behavior. 
20. A need for social approval for most of us is;: 
a. acquired .. 
b. inherited. 
c. determined by parents. 
d. determined by teachers. (Go on to next page) 
98 
PASSAGE SIX 
From psychological studies of the nervous system of bodily 
changes in emotion, we know that the changes that occur are initiated 
by a part of the nervous system called the autonomic system. The 
changes are therefore called autonomic changes. 
The autonomic system consists of many nerves leading from the 
brain and spinal column out to the various organs of the body, 
including particularly the blood vessels serving both the interior 
and exterior muscleso The autonomic system·has two parts which usually 
work in opposition to each other. One part, the sympathetic system, 
increases the heart rate and blood pressure and distributes blood to 
the exterior muscles. It is this part that comes into play when we 
become emotional=-or at least when we become fearful or angry. The 
other part of the system is called the parasympathetic system. It 
tends to be active when we are calm and relaxed. It does many things 
that, taken together, build up and conserve the body's stores of 
energy. For example, it decreases the heart rate, reduces blood 
pressure, and diverts blood to the digestive tract. 
When the sympathetic part of the autonomic system steps up its 
discharges, as it does in emotion, it produces several symptoms that 
are worth noting. One set of symptoms concerns the circulation of 
blood. The blood vessels serving the stomach, intestines, and inter-
ior of the body tend to contract in emotion, while those serving the 
exterior muscles of the trunk and limbs tend to become larger. In 
this way, blood is diverted from digestive functions to muscular func-
tions to, and the body is thus prepared for action that may involve 
great muscular activity. At the same time, nervous impulses to the 
heart make it beat harder and faster, which means that the blood 
pressure goes up and the pulse rate is quickened. Thus more blood 
is pumped through the circulatory system to the muscles. 
Besides producing changes in circulation, the sympathetic system 
produces several other bodily changes in emotiono Perhaps, when you 
have been afraid» you have felt some of them yourself. One is a 
change of breathingo 
21. When the sympathetic part of the autonomic nervous system steps 
up its discharges, iti 
a. causes an increase in blood pressure .. 
b. causes more blood to flow to the stomach. 
c. causes less blood to be pumped to the muscles. 
d.. all of above .. 
22. A symptom of the sympathetic system is: 
a. reduced blood pressure. 
b. decreased heart rateo 
Co decrease in size of exterior muscles. 
d. contract.ion of blood vessels in the stomach. 
(Go on to next page) 
23. This passage is involved with explaining the functions of the~ 
a. central nervous system. 
b •. autonomic nervous system. 
Co sympathetic nervous system. 
do parasympathetic nervous system. 
240 The nervous system(s) responsible for increased heart rate is: 
a. the sympathetic systemo 
b. parasympathetic system. 
Co the central nervous systemo 
do both a and bo 
PASSAGE SEVEN 
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In.order to understand physiological drives we should know the 
meaning of a concept called homeostasis. This is the tendency of the 
body to maintain a balance among internal physiological conditions. 
Such a balance is essential for the individual's survival~ Body tem-
perature must not get too high or too low. Blood pressure must not 
rise or fall beyond certain limits. The blood must not get too acidic 
or alkaline; it must not contain too much carbon dioxide;: it must not 
become too concentrated, it must have a certain amount of sugar in it. 
If these limits are exceeded, the individual becomes sick and he may 
dieo Physiologists have discovered that many homeostatic mechanisms 
are involved in keeping conditions within normal limitso Consider, 
for example, the control of body temperature. Normal body temperature 
usually stays near that point because the body can cool or heat itself. 
If a person's body temperature tends to get too high, he perspires and 
the resultant evaporation of liquid cools the body. If his temper-· 
ature threatens to fall, he shivers and steps up his metabolism. 
Shivering burns the body's fuel faster and thus generates extra heat. 
In addi tion9 many animals can insulate themselves against heat loss 
by fluffing their fur and creating a dead-air space around their skin. 
All that is left of this mechanism in human beings, however, is the 
goose pimples one gets when he is too cold~ 
Physiological I mechanisms take care of many of the problems of 
maintaining a homeostatic balance, but the body also makes use of 
regulatory behavior==behavior that has the effect of regulating inter= 
nal physiological conditions=-to maintain or restore the balance. 
Such regulatory behavior is behavior that is instrumental in satisfy= 
ing physiological needs. When the body becomes depleted of water or 
food, for example, it cannot maintain a balance by calling on its 
physiological mechanismso Rather it must obtain more water and food 
from the outside$ It does this through motivated behavior that normal-
ly succeeds in procuring more water and food; a~ter that, the homeo-
static balance is restored. The important point, then, is that 
physiological mechanism for maintaining homeostatic balance within 
the body. 
(Go on to next page) 
25. Cooling takes place when: 
a. a body perspires., 
b. perspiration evaporates. 
c.. a body shivers,. 
do body fuels burn faster. 
26. Body fuels are burned faster when a persom 
a., · shivers., 
b.. perspires. 
Co rests,. 
d., . none of these .. 
27~ Homeostasis may best be explained as~ 
a .. control of body temperature. 
b. the tendency of the body to maintain a balance among 
internal physiological conditions~ 
c., physiological mechanisms to take care of the problems 
of depletion of food and water@ 
d .. motivated behavior .. 
28., Regulato:ry behavior is~ 
a. not motivated by a desire to be comfortable. 
b. instrumental in satisfying physiological needs. 
c. instrumental in satisfying psychological needs. 
d. instrumental in satisfying emotional needs .. 
PASSAGE EIGHT 
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For a long time it was thought that neurosis and psychosis were 
two completely different kinds of disorders. 11 0nce a neurotic/i never 
a psychotic" was almost an axiom. By this.l) it was meant that neurosis 
and psychosis were such different reactions that they could not develop 
in the same persono Today we are not so sure about this. Certainly 
many patients encountered in clinical practice are difficult to class-
ify and appear to be somewhere in between. 
In principle.l) however, we can make a distinction~ Whereas the 
neurotic individual is characterized by anxiety or strenuous defenses 
against anxiety9 the psychotic individual is typically one who has 
lost considerable contact with reality .. He may simply withdraw and 
fail to respond to things going on around himo Or he may be so 
excited or depressed that his reactions are quite inappropriate to 
circumstances .. In many instances, his thought processes may be · 
seriously disturbed by delusions and hallucinations. In any case, he 
tends to live in a world of his own rather than in the real world 
around him~ For this reason, psychosis is more severe than neurosis, 
and the psychotic person is more likely to require hospitalization 
and protective care9 Most of the inmates of our mental hospitals, 
particularly those who stay a long time, are psychotic, not neurotic 9 
individuals., 
Psychotic reactions are classified into two categoriesi func-
tional and organic~ The functional psychoses are generally considered 
psychological in originj though some of the data on the inheritance of 
(Go on to next page) 
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functional psychoses raise doubts about this. The organic psychoses 
are those known to be caused by organic agents, such as the syphilis 
germ, degenerative changes in old age, alcoholism, and the like. As 
psychologists, we have a greater interest in the functional psychoses. 
These may be described under three main headings: affective reaction, 
paranoid reactions, an::i schizophrenic reactions. 
29. It is now known thatg 
a. neurosis and psychosis are two different kinds of disorders. 
b. neurosis and psychosis are the same kind of disorders. 
c. neurosis and psychosis may be two different kinds of 
disorders .. 
d. neurosis and psychosis may appear to be in the same person. 
30. An organic agent that is. known to cause psychoses is: 
a. paranoia. 
b. alcoholic. 
c.. manic. 
d. schizophrenic. 
31. The individual who withdraws and fails to respond to things 
going on around him may be characterized as: 
a. depressed. 
b. neurotic. 
Co psychotic. 
d .. axiomatic .. 
32. According to the passage, the individual who is characterized 
by anxiety may be considered: 
a. psychotic., 
b. hebephrenic. 
Co catatonic. 
do neurotic. 
PASSAGE NINE 
A photograph of the human brain is more a picture of the cerebral 
cortex than of anything else, because the cortex incloses almost all 
the forebrain and midbrain. The cortex, as the picture shows, is like 
a rumpled piece of cloth that has many ridges and valleys. Anatomists 
call one of these ridges a gyrus (plural, gyri); a valley or crevice 
is sometimes called a sulcus (plural, sulci) and sometimes a fissure. 
The large sulci or fissures can be used to mark off the cerebral 
cortex~ Along the midline dividing the brain into two symmetrical 
halves, called cerebral hemispheres, is the longitudinal fissure. Run-
ning from this fissure across the top and down the sides of the two 
hemispheres is the central sulcus. All the cortex in front of this 
fissure is called the frontal lobe, and this lobe may be considered 
the expressive part of the brain because it contains motor centers for 
controlling movements and actions. The cortex behind the central 
sulcus has been called the receptive part of the cortex, because it 
contains the centers at which incoming sensory impulses arrive. (There 
are certain exceptions to these statements, but they se.rve as a reason-
. ( Go on to next page) 
ably good way of dividing the functions of the cerebral cortex). 
Finally, along the side of each hemisphere is a crevice known as the 
lateral sulcuso The cortex below it and to the side of it makes up 
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the temporal lobe. There are still two other lobes of the cerebral 
cortex., making four lobes in all, that are not set off by any major 
fissureso These are the parietal lobe and occipital lobe. The 
parietal lobe lies immBdiately behind the central sulcus, and the 
occipital lobe is the cortex lying under the back of the skull. The 
functions of these various lobes will be described in the next chapter. 
33. The receptive part of the cortex is found in the: 
a. frontal lobe. 
b. parietal lobe. 
c. occipital lobe. 
do temporal lobe. 
34. The cerebral hemispheres are divided by: 
a. the central sulcus, 
b., the lateral sulcus,. 
c. . the longitudinal fissure. 
d. the major fissure. 
35. The name given to the rtdges of the cerebral cortex is: 
a'" gyri@ 
b., sulcus~ 
c. fissure. 
d .. lobe .. 
36. This passage is concerned with explaining: 
a. a photograph. 
b~ the cerebral cortex. 
c~ the fissures of the brain® 
d. the sulci of the brain~ 
PASSAGE TEN 
There is one kind of feeble-mindedness which is inherited and is 
known to be due to a defect in the internal environment., This is 
phenylpyruvic oligophrenia. It is relatively rare, but its genetic 
mechanism is reasonably clear. It seems to be caused by a single 
defective gene which is responsible for an enzyme necessary to utilize 
phenylpyruvic acid~ This acid is a product in the brain!s burning of 
fuel. Ordinarily it is disposed of by a chemical reaction controlled 
by a specific enzyme. If this reaction is blocked and the acid 
accumulates in the brain, the result is that the intiividual is feeble-
minded., The diagnostic sign of such feeble-mindedness is excretion 
of phenylpyruvic acid, for some accumulated acid finds it way to the 
kidney, and individuals who excrete it are without exception feeble-
minded .. 
The internal environment is also clearly involved in another type 
of feeble-mindedness, cretinism. In this case, the deficiency is in 
the thyroid hormone,, As we have already pointed out the thyroid hor-
mone regulates the rate of metabolism--the utilization of energy--and 
(Go on to next page) 
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when it is deficient the brain and other tissues of the body cannot 
grow or function normallyq The child suffering this deficiency 
becomes a cretin--a feeble minded dwarf with a potbelly and thick, 
rough skin. Fortunately, we are able to recog:gize this disease reason-
ably early and to administer thyroid hormones to alleviate it. Some 
of the effects of thyroid deficiency on brain function are probably 
irreversible, especially if the deficiency is severe, but hormone 
therapy helps the cretin to develop more normally and to have more 
nearly normal intelligence than he would otherwise. Thyroid defic-
iency can develop in adults as well as in children., Then it is called 
myxedema. 
37., The thyroid hormoneg 
a. regulates the rate of metablJ,lism. 
b~ regulates the rate of growth. 
c. regulates the age at which puberty starts. 
do regulates the rate of learning., 
38. Treatment of the cretin by hormone therapy: 
a., helps the cretin have nearly normal intelligence. 
b., helps the cretin have average intelligence. 
c., helps the cretin have above average intelligence. 
d., does not help the cretin., 
39., A cretin is a feeple~minded: 
a., giant. 
b. person of above average height9 
c., person of average height. 
d., dwarf,. 
40., In feeble-mindedness caused by phenylpyruvic oligophrenia the 
diagnostic sign is: 
a .. large head., 
b •. acid in urine~ 
Ce a small head., 
ct~ short stubby fingers. 
PASSAGE ELEVEN 
Also of aid in understanding individual persons is the concept 
of syndrome. This term refers to a pattern of causes and symptoms of 
disease. In the field of personality it means a pattern of causes 
and characteristics of the personality~ Although each individual 1 s 
personality is unique 9 a person may display a syndrome which is sim-
ilar in many respects to the pattern of characteristics found in other 
individuals~ 
Several personality syndromes have been described and measured. 
In fact, one purpose of some personality tests is to detect such syn~ 
dromes. For example 9 a hypochondriacal syndrome, which may consist 
of many specific characteristics, is one of abnormal concern over 
bodily health .. A psychasthenic syndrome is characterized by excessive 
doubt., compulsions, obsessions and unreasonable fears. Another syn-
(Go on to next page) 
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drome, called the authoritarian personali ty1, is marked by highly con-
ventional behavior, desire for power, hostility, prejudice, and 
intolerance. This kind of personality pattern appears to have its 
cause in rejection or excessive domination of a child by his parents. 
Our use of the concept of syndrome does not imply, as it might 
seem to, the classification of people into types, which we criticized 
earlier in this chapter. Not everyone has a personality syndrome, 
and hence syndromes cannot be used to classify people~ The idea of the 
syndrome is that some personality characteristics tend to be highly 
correlated and thus are similar to those of other individuals. If we 
are aware of a syndrome, when it exists, we have a better over-all 
understanding of a person than we would otherwise have~ 
41. The concept of syndrome refers to: 
ao similar traits of individuals .. 
b~ classification of people into types~ 
c. the etiology of disease .. 
d .. a pattern of causes and characteristics~ 
42~ We have a better understanding of a person when we; 
ao are aware of a syndrome9 
bo can classify him into personality types. 
Co can recognize his uniqueness. 
de understand his personality type~ 
43. The syndrome concerned with health is known as: 
a. psychasthenic. 
b@ authoritariano 
Co Strauss .. 
do hypochondriacal. 
440 The syndrome characterized by excessive doubt is known as: 
a~ psychasthepico 
bo authoritarian .. 
c$ Strausso 
d. hypochondriacalo 
PASSAGE TWELVE 
Almost every organ of the body has some connection with behavior 
to the extent that its function is required for the well=being of the 
individualo Some organs, however, are directly involved in responding 
to a stimulus., These organs are the sense organs, the nervous systemJ 
and the effectors. Sometimes these three parts of the stimulus ... 
response mechanism are referred to respectively as the receptors, 
adjusters, and effectors. Effectors are of two general types: the 
muscles and the glands~ As indicated elsewhere, the effector glands 
are of two kinds~ 'the exocrine or duct glands such as the salivary 
glands£> which empty their secretions into cavities of the body, and 
the endocrine or ductless glands, such as the thyroid gland, which 
empty their secretions into the blood stream~ The endocrine glands 
are tbe glands of greatest interest to us because they have widespread 
effects on behavior~ 
Not all 9 though nearly all, of the endocrine glands have nervous 
connections~ Hence not all are effectorso Apart, however, fwom' 
(Go on to next page) 
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whether or not they are effectors, their secretions circulating in 
the blood stream can affect, by stimulation or inhibition, the func-
tioning of other glands. Their secretions can also affect, as we 
shall see shortlyj the activities of many other tissues, including 
particularly the nervous system and the muscles. They consequently 
provide a kind of internal environment for the various organs of the 
body. Internal environment refers to all those ch$mical, temperature, 
and stimulus conditions with the body that form an environment for its 
organs, just as the atmosphere and the external world of stimuli 
constitute the external environment of the organism. 
450 According to the passage, some organs in 
behavior. 
ao are little involved 
b.. are 'EJqually involved 
c .. are more involved 
d. involved completely 
460 The stimulus=response mechanisms are referred to as: 
a. receptors. 
b.. effectors. 
Co adjustorso 
d. all of these. 
470 Type(s) of effectors are: 
ao muscles. 
bo glandso 
Co neither a nor b. 
do both a and bo 
48. The thyroid gland is: 
a. an exocrine gland. 
bo a duct gland. 
c .. an endocrine glando 
d. none of these. 
(End of test) 
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